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surface  barrier  transistors 


HIGH-SPEED.  HIGH-GAIN  2N393  TRANSISTORS 

for  modern  computer  circuitry 


Type  2N393  Micro-Alloy  Transistors  combine  high  gain  with  ex¬ 
cellent  high  frequency  response  to  meet  demands  of  high-speed 
computer  switching  applications  in  the  megacycle  range.  Low  sat¬ 
uration  resistance,  low  hole  storage,  and  exceptionally  good  life 
characteristics  make  micro-alloy  transistors  top  performers  in  gen¬ 
eral  high  frequency  applications,  as  well  as  computer  circuits. 

D-C  0  is  remarkably  linear  up  to  50  milliamperes  collector  current. 
The  design  of  the  2N  393  is  particularly  well  adapted  to  direct-coupled 
logic  circuitry.  The  polarities  of  the  emitter  and  collector  voltages 
are  similar  to  those  of  PNP  junction-type  transistors. 

Both  micro-alloy  and  surface  barrier 
transistors  are  now  being  made  in 
Sprague’s  completely  new  semiconductor 
facility.  Quantity  orders  for  the  popular 
types  shown  here  are  shipped  promptly. 
Or  get  fast  delivery  on  small  quantities 
from  your  local  Sprague  Industrial  Dis¬ 
tributor. 

For  complete  engineering  data  sheets 
of  the  types  in  which  you  are  interested, 
write  Technical  Literature  Section, 
Sprague  Electric  Co.,  35  Marshall  St., 
North  Adams,  Massachusetts. 
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amplifiers 


Sprague  micro-alloy  and  surface  barrier  transiitors  are 
fully  licensed  under  Philco  patents.  All  Sprague  and 
Philco  transistors  hatittg  the  same  type  numbers  are 
manufactured  to  the  same  specifications  and  are  fully 
interchangeable.  You  hate  two  sources  of  supply  when  you 
use  micro-alloy  and  surface  barrier  transistors! 
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Need  a  Fastener  that 
Hasn’t  Been  Invented? 

Chances  are  you^ll  pay  top  price  for  it. 

But  by  following  these  six  rules  you  can 
avoid  the  high  cost  of  becoming  an  inventor!* 


ITS  natural  to  assume  that,  after  designing  a  piece 
of  equipment,  you’ll  have  no  trouble  finding 
standard  fasteners  to  fit  it.  Usually  such  fasteners 
will  be  readily  available.  But  what  happens  when  you 
find  yourself  with  a  finished  design  that  doesn’t  lend 
itself  to  any  known  fastening  method.^ 

"The  most  expensive  thing  you  can  do  at  this  point 
is  to  start  inventing  fasteners.  Valuable  man  hours  go 
into  research,  design,  prototypes  and  testing.  And 
unless  you  can  make  these  fasteners  in  very  large 
quantities  the  unit  cost  will  be  high,  particularly  if 
tooling  is  necessary. 

Now,  here  are  six  lips  that  can  get  you  out  of 
trouble — and  keep  you  out: 

1.  Remember — npt  all  standard  sp>ecialty  fas¬ 
teners  are  listed  in  fastener  manufacturers’  cata¬ 
logs.  The  fastener  company  that  sers’es  you  is 
probably  tooled  up  for  hundreds  of  non-standard 
devices,  designed  and  produced  to  solve  problems 
like  yours  for  other  customers.  Maybe  one  would 
meet  yoilr  requirements.  You’d  save  the  develop¬ 
ment  and  tooling  charges. 

2.  There  may  be  a  stock  fastener  available  for 
this  job  that  hasn’t  come  to  your  attention.  Dis¬ 
cuss  the  problem  with  the  fastener  manufacturer. 
If  he  has  nothing  in  stock,  he  may  be  able  to 
modify  one  of  his  standard  devices  at  very  nomi¬ 
nal  extra  cost. 

3.  Don’t  overlook  free  professional  help!  Your 
fastener  manufacturer  will  be  glad  to  offer  advice 
and  design  service — he  does  it  for  everyone  else. 
Unload  the  problem  on  him,  and  let  his  experi¬ 
ence  work  for  you. 

*  Reprints  of  this  page  are  available  on  request. 
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But  you’ll  save  money  if  you  avoid  specifying  tne 
fastener  that  hasn’t  been  invented.  By  following 
the  next  three  rules  you  can  usually  keep  from  reach¬ 
ing  the  point  where  a  non-standard  device  might  be 
necessary. 

4.  Go  into  the  fastening  problem  during  the 
early  stages  of  design.  Design  your  closures  with 
standard  fastenings  in  mind.  You  won’t  be  left 
with  the  costly  choice  of  inventing  a  fastener  or 
redesigning  your  product. 

5.  Keep  a  complete  file  of  fastener  manufac¬ 
turers’  catalogs.  Your  product  designers  seldom 
are  fastener  specialists  too,  but  they  can  have  com¬ 
plete  information  available  when  they  need  it — at 
the  design  level. 

6.  Work  closely  with  the  Fastener  Sales  Engi¬ 
neer  who  calls  on  you.  He’s  trained  and  paid  to 
help  solve  your  problems.  Take  full  advantage  of 
this  service. 

Whether  you  need  a  standard  specialty  fastener  or 
the  one  that  hasn’t  been  invented,  Southco  is  well 
qualified  to  invite  your  inquiries.  There’s  no  obliga¬ 
tion  on  your  part.  It’s  part  of  our  business  to  offer 
free  consultation  at  the  design  or  production  levels,  on 
items  of  your  own  product  line,  or  on  those  involving 
military  specifications. 

Send  today  for  our  forty-four  page  Fastener  Hand¬ 
book  No.  8,  just  printed.  Write  to  Southco  Division, 
South  Chester  Corporation,  233  Industrial  Highway, 
Lester,  Pa. 


/  Z’.A.SrX’ EWERS 
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CONTROLU 

RESEARCH 


Frequency  Changer 

for  WIDE  RANGE  of  FREqUENCtES... EXCELLENT  pGVLATION 

I  ..iilOW  DISTORTION 


This  NEW  FCRIOO — latest  additjon  the  Sorensen  line 

of  Frequency  Changers — supjilie^^  frequency  range 
from  45  to  2000  cycles  with  exccc^^nglvjgood  wave  form, 
and  matches  the  other  Soicn^ik  Fre^cncy  Changers 
in  uniformly  excellent  ii-rf..M>Anee. 

The  low  output  harmonic  dutoriiifn,  consistently 
reliable  regulation  of  frequency  knd  ivltige,  makes  each  of 
these  Frequency  Changers  ide4l  fot  icritir^l  applications. 
Let  your  Sorensen  representative  ^upi»v  you  with  full  details 
on  these  Frequency  Changers — fvvithl  fer  without  filters. 


on  these  Frequency  Changers— jwithj  |r  without  filters. 
Or  write  directly  to  headquarters  ^r  U^sinirai  data. 
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FCRIOO 

Input  Fraq.;  45.65  cp* 

Output  Fraq.;  45-2000  cpa 
Out.  Fraq.  Ragulatlon:  ±1%  or 
iC.0i%  witn  tultabla  axtarnal 
standard 

Load  Ranga;  0  to  100  VA. 

Input  Voltaga:  105  to  125  VAC 
Output  Voltaga:  115  nominal  VAC 
Hamtonlc  Oiatortion:  1%  maximum 
$530.—  In  cablnat. 


FCR2S0 

Input  Fraq.:  45-65  cps 
Output  Fraq.;  320-1000  cpa 
Fraq.  Rag.:  ±1.0%;  or  ±0.01% 
with  o^lonal  Intarnal  fraquancy 
standard 

Load  Ranga:  0  to  250  VA  (500  VA 
at  400  and  800  cps) 

Voltaga  Input  &  Output:  105  to 
125  VAC 

Voltaga  Rag.:  ±1% 

Harmonic  Distortion:  5%  typically 
$990.—  In  cablnat. 


ER  FOR 
DUSTRY 


SORENSEN  &  COMPANY,  INC. 

Richards  Avanua,  South  Norwalk,  Connacticut 


Nota:  This  distortion  valua  can  ba 
raducad  to  3%  from  350  to  450  cps, 
and  to  2%  for  spacific  tunad 
fraquancy,  by  insarting  tha  NEW 
FCF  250  Flltar  In  tha  output  Una. 


In  Europa,  contact  Soransan-Ardag.  Elchstrassa  29,  Zurich.  Switzarland.  for  all  products  Including  50  cycia,  220  volt  aquipmant 


ride  herd  on  transistor  circuits 


1.  Low  signal  requirement 

2.  High  light  output  —  5  times  that  of  NE-2 

3.  Negligible  loading  of  transistor  circuits 

4.  Many  thousand  hours  of  life  with  little 
loss  of  light  intensity 

5.  Subminiature  size 

6.  AC  operation  —  low  drain 

7.  Simple  and  dependable 


With  «bo¥«  Circuit  Con^itiont 

Average  anode  current  2.0  mAdc 

Grid  bias  for  conduction  0  to  —3.1  Vdc 

Grid  bios  for  conduction 

(R,  =  2.0  meg)  0  to  -4.1  Vdc 

Average  tube  voltage  drop 

at  Ip  =  5  mAdc  18  Vdc 


INDUSTRIAL  TUBE  DIVISION 

Reliable  Miniahire  and  Subminiature  Tubes  •  Filamentary  Tubes 
VR  Tubes  •  Rectifiers  •  Thyratrons  •  Cathode  Ray  Tubes 


Newten,  Mett.t . 55  Chapel  St.,  Bigelow  4-7500 

New  York: .  . 589  Fifth  Ave.,  Ploia  9-3900 


Chiceeoi  9501  Grand  Ave.,  Franklin  Park,  NAtional  5-5130 
lot  Angeles:  5336  Sonia  AAonico  Blvd.,  NOrmandy  5-4221 
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ELECTRONICS  NEWSLETTER 


CIVIL  AVIAIION  Fl.FClROMCS  battle  may 
occur  between  U.  S.  and  British  representatives 
when  the  International  Civil  Aviation  Organiza¬ 
tion  meets  in  Montreal  in  February  to  discuss 
short-range  navigation  aids  and  their  relation¬ 
ship  to  an  international  system.  The  British, 
whose  long-range  Dectra  (Decca  Navigator  Co.) 
navigation  system  spans  the  .Atlantic  from  New¬ 
foundland  to  Scotland,  are  expected  to  push 
for  a  world  air  navigation  standard  embracing 
both  N^OR  and  Decca,  the  medium-range  sys¬ 
tem  of  Decca  Navigator.  U.S.  policy  has  been 
to  support  the  \'OR']'.\C/DMF  system. 

•  In  the  New  York  area,  helicopter  navigation 
system  esaluation  for  the  Airways  MiKlerniza- 
tion  Board  has  seen  the  participation  of  Bendix 
.\viation,  which  produces  the  British  gear  and 
sells  it  in  North  .\merica  under  the  name 
Bcndix-Decca,  as  a  licensee  of  Decca  Navigator. 

•  In  W'^ashington  and  then  in  Indianapolis  last 
week,  23  nations  sent  representatises  to  a  sym¬ 
posium  on  N'OR'l'.AC  and  its  relationship  to 
an  international  air  navigation  system.  Air  Coor¬ 
dinating  Committee  was  sponsor. 

SFISMOLOCilS'l'S  of  Columbia  University  have  . 
announced  the  detection  of  surface  waves  from 
nuclear  explosions  more  than  7,000  miles  away. 
.\nnounccmcnt  was  possible  because  the  Atomic 
Fnergy  Commission  recently  declassified  precise 


times  and  locations  of  10  nuclear  explosions  in 
the  Marshall  Islands  in  1954  and  1956.  Seismo¬ 
graphs  at  Columbia’s  Lamont  Geological  Ob- 
sersatorv’.  Palisades,  N.  Y.,  recorded  surface 
waves  from  the  Marshalls  blasts.  University 
scientists  said  such  waves  “presumably  may  be 
detected  by  long-period  seismographs  through¬ 
out  the  world.”  Kast-W’est  delegates  at  Geneva 
recently  reached  an  understanding  on  methods 
for  detecting  and  identifying  nuclear  explosions 
which  included  seismic  wave  recording. 

CIVIL  AFRONAirnCS  ADMIMS I  RAI  ION  has 
just  announced  award  of  a  SI. 632,658  contract 
for  scan  conversion  systems  equipment  to  Inter¬ 
continental  Flcctronics  Corp.,  Mineola,  N.  Y., 
an  affiliate  of  Cutler-Hammer.  Intec  says  gear  is 
capable  of  transforming  radar,  video  map  and 
beacon  information  into  television  information 
and  displaying  it  on  indicators  that  operate  in 
normal  ambient  light.  First  installation  is  slated 
for  New  York's  International  .\irport  by  late 
DcccmlKT.  Isach  installation  consists  of  two 
systems:  System  which  has  five  scan  coiner- 
sion  units,  one  control  rack  assembly,  five  hori¬ 
zontal  consoles,  four  sector  monitors  and  five 
maintenance  monitors;  and  System  B,  which 
has  two  scan  conversion  units,  one  control  rack, 
three  horizontal  consoles,  four  sector  monitors 
and  two  maintenance  monitors. 


FIGURES  OF  THE  WEEK 

RECEIVER  PRODUCTION 


iSourcc:EU)  S«pt.  19, '58  Stpt.  12,'58  Stpt.  20, '57 

Teitvislon  sets,  total  . .  118,811  145,289  155,751 

Rldio  sets,  tOUl  .  309,962  295,249  356.290 

Auto  sets .  109,901  89,210  105,965 

STOCK  PRICE  AVERAGES 

(Souite:  Standard  A  Poor's)  Sept.  24,  '58  Sept.- 17,  '58  Sept.  25,  '57 

Radio-tv  A  electronics .  59.48  59.10  44.99 

Radio  broadcasters .  69.12  ,  69.22  56.43 


FIGURES  OF  THE  YEAR  Totals  for  first  seven  months 


1958 

1957 

Percent  Change 

Receiving  tube  sales  . 

.  221,201,000 

254,252,000 

-13.0 

Transistor  sales  . 

;  21,084,218 

12,902,300 

-f63.4 

Cathode-ray  tube  sales  , . . . 

.  4,239,404 

5,306,594 

-20.1 

Television  set  production  ... 

2,442,929 

3,082,799 

-20.8 

Radio  set  production . 

5,582,834 

7,799,882 

-28.4 

TV  set  sales . 

..  2,456,662 

3,236,697 

-24.1 

Radio  set  sales 
(excl.  auto) . 

..  3,452,833 

4,236,453 

-18.5 
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UMITED  ITWES  OOVERMMEMT 

AimYS  yooERmunoM  board 


Ain»a\-s  Modernization  Board  officiak  get  ready  to 

Test  'Copter  Systems 


Keeping  track  of  helicopters  presents  prob¬ 
lems.  Here  are  a  few  possible  answers 


Operational  testing  of  the  Bcn- 
dix-Decca  low-frequency  navigation 
system  aboard  five  New  York 
Airways  helicopters  began  last 
month  under  Airways  Modernizii- 
tion  Board  sponsorship. 

ITie  tests  are  an  attempt  to 
loosen  one  more  knot  in  the  tangled 
skein  of  civil  air  navigation  and 
traffic  control.  Right  now,  installa¬ 
tion  and  pilot  familiari/ation  have 
Ix-'cn  completed.  Six  months  of 
data-taking  will  follow.  No  firm 
results  are  expected  before  1961. 

Medium-range  navigation  bv  the 
N'^ORTAC  system,  ideal  for  fixed- 
wing  aircraft,  isn’t  good  for  the 
vvhirlybirds.  Ibe  system’s  vhf  and 
uhf  signals  are  interrupted  bv 
obstacles  in  the  linc-of-sight  to  a 
low  flying  helicopter.  Also,  the 
’copter’s  rotor  can  introduce  spuri¬ 
ous  modulation. 

Helicopters  also  present  special 
traffic  control  problems.  Bobbing 
up  and  down  behind  obstacles,  thev 
are  hard  to  spot  on  airport  surveil¬ 
lance  radars.  One  answer  is  to  keep 
them  on  precisely  defined  aerial 
highways  and  keep  fixed-wing  air¬ 
craft  out  of  their  way. 

AMB  has  contracted  with  four 
firms  to  check  out  the  Dccca  sys¬ 
tem  as  a  medium-range  navigation 


aid  for  helicopters;  Pacific  Div  ision 
of  Bendix  has  installed  a  four- 
station  Dccca  chain  of  transmitters 
and  seven  of  the  108-lb  mobile 
units.  Five  are  in  NYA  commer¬ 
cially  scheduled  helicopters.  Bendix 
got  SI 7 5,000  in  fiscal  1958,  will  get 
$175,000  in  fiscal  ’59. 

Bell  Helicopter  has  supplied 
.AMB  with  a  specially  instrumented 
helicopter.  Bell’s  share  of  the  con¬ 
tract  was  $50,000  in  fiscal  1958, 
will  be  $52,000  in  fiscal  1959. 
•Airborne  Instruments  I.ab  will  eval¬ 
uate  the  test  results.  .AlL’s  share 
was  $165,000  in  the  last  fiscal  vear 
and  is  $90,000  in  the  present  one. 
N.  Y.  .Airwavs  came  in  for  $82,000 
for  running  tests  in  fiscal  ’58,  will 
get  $82,000  for  fiscal  ’59. 

Dccca  operates  on  harmonics  of 
a  1 4-kc  reference  frequency  between 
70  and  1 50  kc.  .A  tvpical  chain 
uses  four  stations:  a  master  and 
three  slaves.  F.ach  slave  is  about 
70  miles  from  the  master.  Phase 
comparisons  of  incoming  signals 
fix  position  on  a  hvpcrbolic  grid. 
-A  flight  plotter  on  the  airplane’s  in¬ 
strument  panel  has  a  stvlus  that 
traces  out  the  flight  pitch  on  a 
special  area  map.  Aircraft  position 
alwavs  corresponds  to  the  s|X)t 
directiv  under  the  stvlus.  Use  of 


Dccca  system  for  helicopter  naviga¬ 
tion  is  also  under  study  by  the 
Army  at  Fort  Huachuca,  Ariz.,  and 
in  Western  Germany. 

Medium-range  navigation  is  not 
the  only  helicopter  requirement 
now  receiving  attention.  .AMB’s 
Bell  H-15H  helicopter  is  equipped 
with  a  pictorial  crossed-pointer 
instrument  landing  aid.  Die  de¬ 
vice,  known  as  R.AILS  (Remote 
.Area  Instrument  I>anding  System) 
includes  Sylvania’s  .APN-117  radar 
altimeter,  a  computer  to  convert 
Dccca’s  hyperbolic  position  coor¬ 
dinates  into  crossed-pointer  indica¬ 
tion,  a  drift  indicator  and  a  sensitive 
air-speed  indicator.  An  additional 
helicopter  landing  aid.  a  65-lb  X- 
band  radar  set  with  560-deg  scan, 
has  been  used  experimentally  bv  the 
Marines.  Radar  was  devclopied  by 
Bendix. 

A  sonic  altimeter,  also  designed 
by  Bendix,  has  been  tried  out  in 
helicopters.  'I’he  device  operates 
on  H  kc.  It  requires  25  w  from  a 
transistor  power  supply  and  delivers 
10  w  audio  power  into  a  micro¬ 
phone  with  10  to  12  percent  effici¬ 
ency.  'ITic  altimeter  is  rcportedlv 
accurate  to  5  in.  at  an  altitude  of 
250  ft.  Major  developmental  prob¬ 
lem  has  been  interference  from 
ambient  sonic  noise. 

NEC  Offering 
Varied  Program 

CIIIC.ACU)  —  Last-miniiif.  devel¬ 
opments  on  space  stations,  satel¬ 
lites  and  their  instrumentation,  a 
tutorial  session  on  automatic 
navigation,  talks  on  network  theory 
and  a  report  on  experiments  with 
speech  using  digital  computer 
simulation  will  be  among  top  fea¬ 
tures  at  the  Hth  annual  National 
Flectronics  Conference  here  next 
vvc'ek.  The  meeting  runs  Monday 
through  W'edncsday. 

I•'eaturcd  speakers  include  Gen. 
John  B.  Medaris  of  Redstone 
.Arsenal,  Deputy  Secy,  of  Defense 
Donald  .A.  Quarles,  and  Simon 
Ramo  of  the  Ramo-W’ooldridgc 
Corp. 

lire  special  IGY  technical  ses¬ 
sion  has  as  speakers  Allen  M. 
Peterson,  Stanford  University; 

(Continued  on  p  12) 
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STANDARD  MISSILE  GROUND  CHECKOUT  AND  lAUNCHING 
'•DC  POWER  SUPPLIES" 


PROVEN  In  production  use  in  M  Nation!s  Major  MIssHe  Programs 


Tron»Ut9r— Mof  omp  pow*r  supply. 

O.C.  Output:  24  32V  ^  30  omps 
A.C.  Input:  I05*12SV.  I  phos«.  60  cpt 
Stotic  Rupulotipn:  ^0.1%  linp  ond  lood 
Oynomic  tufulotipfi:  ^0.1 7o  tin* 

:±)7o  fpr  full  Ipod  chonpus 
Rippip:  7  MV  RMS  moi. 

Output  Imppdoncp:  0.05  ohms  0  to  20  KC 
Protp<t»on:  Snprt  circuit  proof;  unit  hos  outo* 
motic  curront  limiting  ot  I257«  rofod  lood 
Dimonstont;  19''W  x  2I%"H  x  14"0 
Rock  ponol  mount 
AAoots  Spoc.  Mll-l-4970 


For  furfh.r  datv,  con  fact  farkin  fattcry 
or  Solti  Ollicti. 


Alpin*  S-1196 

MrtH, 

HO  8  .>461 
Sm  FlMClKt, 
EMtrKD  8  3364 


Mlantt, 

CEdtr  7  7801 

Orttndt, 

CH  1  2128 
Syrtcmt, 
Gibson  6  0220 


m  PERKIN 


PERKIN  ENOINEERINO  CORPORATION 

349  KANSAS  STREET.  EL  SEGUNDO  CALIFORNIA  •  OREGON  87215 

N«*  Vwb  ana  afflca;  Salas  t  Warahotisinf :  2S  Giaat  Nack  Road  Giaat  Hack.  L.  I.,  Na«  York.  HUnlar  2  8608 
Hoar  England  araa  atHca:  46  Amasbuty,  Lawranca.  Mass  .  MUrdock  3  3252  Rapiasantativas  in  principal  citiat. 
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CIRCLE  S  READERS  SERVICE  CARO 


Tfon»l»tor>~AA«t  gmp  powor  supply 
DC  Outpoti  24-32V  #  to  pmp« 

AC  Inputt  t05-125V,  1  pfioM.  60  cpfa 
Stotic  Rogulotioni  ±0.1%  lino  A  lood 
Oynomic  Rogulotioni  ±0.17*  littoi  ^l7o  IPPd 
Rippto  1  MV  R.M.S.  moximum 
Output  Impodonc#  0.05  plimt,  0^20  KC 
Protoctiont  SKort  circuit  proof;  unit  hot 

eutomotic  curront  limiting  ot  125%  of 
rotod  lood 

Dimon»ion«>  t9"W  x  10Vr*H  m  15**D 
rock  ponol  mount 
Moot*  Spoc.  Mll-T-4$60 


Mog  omp  powor  lupply 

O.C.  Output!  0*33V  #  25  ompt 

(Surgo  loodi  to  35A  for  30  min.  or  Ion) 
A.C.  Input:  115V,  1  photo.  60  cp«. 
Rogulotion:  ±17*  3S  volft — 

Not  ttobiliiod  for  A.C.  ling 
voltogo  chongot. 

Rlpplo:  1%  RMS  9  33V  ond  full  lood 
Rotponto  Timo:  0.1  to  0.2  tocondt 
Dimontioni:  19"W  x  14*  H  x  15*'0 
Rock  ponol  mount 
AAoott  Spoc.  MII-E-415SA 


24-32  VOLTS  •  30  AMPS 
MODEL  NO  MTR2$-30-2 


24  32  VOLTS  •  10  AMPS 
MODEL  NO  M990 


75  AMPS 


MI07I 


0  32  VOLTS 
MODEL  NO 


24. 32  VOLTS  #  tOOA 

model  MOgO 


Mog*omp  powor  tupply 
D.C.  Output:  24-32V  9  100  ompt 
A.C.  Input:  20S  230  or  460V  ±1070 
3  photo.  60  cpt 

Rogulotion:  ±yt7«  for  lino  A  lood 

Rippio:  1 7*  RnS 

Rotponto  Timor  100  millitocondt 

Dimontionit  I9"W  x  21*'H  x  16*'D 
Rock  ponol  mount 
Linit  incorporolot  romoto  tonttng, 

Moott  Spoc.  Mll*E-4970 


OBO 


24  32  VOLTS  0  100A 
MODEL  M1136A 


Trontittor-^Mog  omp  powor  tupply. 

D.C.  Output:  24-32V  9  100  ompt 
A  C.  Input:  308V  't107«.  3  photo.  60  cpt* 
Stotic  Rogulotion  '0.1%  lino,  i0.27o 
for  lood 

Dynamic  Rogulotion*  ±0.5%  lino, 

±2V.  for  full  lood  chongot 
RippIo:  10  MV  RMS  moi. 

Dimoniiont:  19'  W  i  3r'H  x  18"D 
Rock  ponol  mount 
Moott  Spoc.  MIL-E-4970 


24-32  VOLTS  #  500  Ampt 
MODIl  NO  M1134A 


Trontittor^->Mog  omp  powor  tupply 
D.C.  Output:  34-32V  9  500  ompt 
A.C.  Input:  208  230  460  V  ±107o 
3  photo.  60  cpt 

Stotic  Rogulotion:  0.1%  lino;  0.1%  focrd 
Oynomic  Load  Rogulotion:  ±157o  for  full 
lood  chongot 
RippIo:  Vt7«  RNS  max. 

Rotponto  Timo:  Adfuttoblo  20-200  MS 
Dimontiont:  26"'W  x  68*H  x  32*0 
Moott  Spoc.  MIL  P  6457A 


Design  better  products  with 


October  10,  J  958  —  ELECTRONICS  engineering  issue 


This  AN  'FPN-33  Quadradar  Transmitter  of 
Gilfillan  Bros.,  Inc.,  of  Los  Angeles,  employs 
si!icone-glass  laminates  to  prevent  recurrent 
arcing  under  high  voltage  and  high  humidity 
conditions.  Gilfillan  Bros,  also  use  silicone 
laminates  in  their  Ground  Control  Approach 
equipment. 


TYPICAL  PROPERTIES 
OF  SILICONE- GLASS  LAMINATES* 


*  As  measured  on  samples  1/8  inch  thick. 

>  As  received. 

>  After  24  hr  immersion  iq  water  at  23C. 


Dovir  Oorning  corporation 

MIOLANO,  MICHIQAN 


CIRCLI  103  READIRS  SERVICE  CARO 


Fiexural  Strength,  psi 

at  25C  . 

at  260C  after  100  hr  at  260C 
Water  Absorption,  percent  .  .  . 
Electrical  Strength,  volts/mil 

initial  . 

after  200  hr  at  260C  .  .  . 
after  5000  hr  at  260C  .  .  . 
‘Dielectric  Constant  at  10*  cycles 

Condition  A' . 

Condition  D> . 

Dissipation  Factor  at  10*  cycles 

Condition  A' . 

Condition  D> . 


Silicone-glass  laminates  are  ideal  dielectrics  for  high  voltage 
electronic  devices  operating  under  extreme  humidity  condi¬ 
tions.  Made  of  glass  cloth  bonded  with  Dow  Corning  silicone 
resins,  these  laminates  have  high  arc  resistance,  low  mois¬ 
ture  absorption,  low  loss  factor.  .\t  temperatures  as  high 
as  250  C,  they  retain  excellent  physical  and  dielectric  prop¬ 
erties.  Lightweight  yet  strong,  silicone-glass  laminates  are 
ea.sy  to  fabricate  and  machine.  Supplied  as  tubes,  sheets, 
and  punched  or  molded  parts  by  leading  laminators.  Write 
for  FREE  BOOKLET. 


310 

327 

180 


3.67 

3.68 


.002 

.004 


24,000 

4,600 

005 


SILICONE-GLASS  LAMINATES 

...resist  arcing  under  high  voltage 
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Dow  Corning  Silioone  Dielectrics 


Aerovox  capocitort  impf«gnotod  with  silicon#  di«Uctric  fluid. 


SILICONE  DIELECTRIC  FLUIDS 
IMPROVE  COMPONENT  CHARACTERISTICS 


A  liquid  dielectric,  Dow  Cominfi:  200  Fluid 
makes  hif^her  operating  temperatures  pos¬ 
sible,  increases  stability,  aids  miniaturization 
and  improves  characteristics  of  electronic 
assemblies  and  components.  Silicone  fluid 
impref^nated  capacitors,  for  example,  main¬ 
tain  near-constant  capacitance  at  his^h  and 
low  temperatures,  show  little  change  in  pro¬ 
perties  over  a  wide  range  of  frequencies  and 
environmental  conditions. 

CIRCII  104  RIADIRS  SIRVICt  CARD 


TV  tub*  •vooiotion  with  Dow  Corning  diffution  pump  fluid. 


SILICONE  DIFFUSION  PUMP  FLUIDS 
OFFER  GREATER  STABILITY,  ECONOMY 

liecause  of  their  great  stability,  l)ow'  Corn¬ 
ing  silicone  fluids  make  diffusion  pump 
operation  more  efficient  and  economical. 

They  develop  vacua  in  the  range  of  10-'  to 
10^^  mm  of  Hg;  resist  oxidation  even  when 
exposed  to  air  at  operating  temperatures. 

Dow  Corning  diffusion  pump  fluids  do  not 
decompose  into  gums  or  tars  .  .  .  save 
replacement  costs  and  production  time.  In 
addition,  they  offer  rapid  recovery  and 
quick  pumpdown. 

CIRCLI  105  RIADIRS  SIRVICI  CARD 


SILASTIC  COVERED  WIRE 
RESISTS  CORONA,  OZONE 

Wire  and  cable  insulated  with  Silastic^  the 
Dow  Corning  silicone  rubber,  is  easy  to 
strip  and  solder  —  flexible  for  quick  and 
convenient  hcMikup  of  electronic  components. 
Unaffected  by  moisture,  weathering  and  tem¬ 
perature  extremes  from  —90  to  250  C,  Silas¬ 
tic  insulation  remains  flexible  and  retains  its 
dielectric  properties  despite  long  exposure 
to  corona  and  ozone.  Wire  insulated  with 
Silastic  is  readily  available  from  leading 
cable  manufacturers. 


High  voltog*  froniformpr  for  RCA  TV  rralvpr. 
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CIRCLI  106  RIADIRS  SIRVICI  CARD 


W.  H.  Pickering,  Cal.  Tech.;  and 
.\lan  11.  Shaplcy.  Bureau  of  Stand¬ 
ards,  Colo. 

In  addition,  panel  discussions 
on  “'nic  Role  of  the  L;iborator\ 
Program  in  Engineering  Educa¬ 
tion”  and  ‘‘Engineering  Writing 
and  Speech”  will  be  held.  About 
100  scientific  papers  in  24  different 
areas  of  eleetronics  will  be  given  bv 
engineers  and  scientists  from  16 
states  and  three  foreign  countries. 

Lawrence  ^\^  von  Tersch,  pro¬ 
gram  chairman,  tells  Electronics 
that  the  ‘‘quality  of  the  papers  is 
extremely  high,  and  the  sessions 
concerning  automatic  navigation, 
network  theory  and  speech  using 
digital  computer  simulation  are 
outstanding  in  their  scope  and 
interest.” 

A  record  number  of  more  than 
250  commercial  exhibits,  high¬ 
lighted  by  displays  of  nesv  elec¬ 
tronic  developments  and  devices, 
are  scheduled.  NEC  officials  expect 
more  than  10,000  registrants,  prin¬ 
cipally  scientists,  engineers,  educa¬ 
tors,  manufacturers  and  go^•ern- 
ment  officials,  will  attend. 


X-Ray  Amplifier 
Cuts  Exposure 


New  image  amplifier  (A)  for  x-iay 
'equipment  b  readied  for  operating 
demonstration  with  closed-circuit  tv 
camera  (B) 

New  x-ray  image  amplifier  device 
being  studied  this  week  by  medical 
men  in  the  Chicago  area  is  reported 
to  produce  projections  550  times 
brighter  than  conxcntional  fluoro- 
scope  equipment. 

Further  advantage  claimed  for 
the  amplifier  is  a  substantial  reduc¬ 
tion  in  the  total  amount  of  radia- 


WASHINGTON  OUTipOK 

In  hie  year  since  Russia’s  launching  of  the  first  earth  satellite,  the 
defense  budget  has  gone  from  a  tight  eciling  on  spending,  to  a  removal 
of  expenditure  restrictions  and  now  back  to  economizing. 

Defense  spending  has  been  boosted  almost  S5  billion  sinee  Sputnik  1, 
with  the  biggest  increases  for  electronics  and  related  programs.  Now  the 
Pentagon  is  trying  to  hold  expenditures  next  year  to  about  S42  billion— 
a  rise  of  roughly  $1  billion  over  fiscal  1959. 

'lliis  has  generated  some  talk  in  industiy  of  impending  cancellations 
of  contracts.  Among  the  projects  involved  in  the  speculation  have  been 
Martin’s  Titan  ICBM  and  Scamaster  jet  seaplane  and  Convair’s  B-58 
sup)crsonic  medium-range  bomber. 

You  can  disregard  talk  of  'I'itan’s  cancellation.  Says  a  high-ranking 
Pentagon  official:  “'I'itan  is  a  remarkably  unlikely  candidate  for  discon-  : 
tinuance.  'I’he  very  considerations  which  led  us  not  to  make  Titan  a  i 
crash  project  and  thus  indistinguishable  from  Atlas,  now  assure  the  con-  ' 
tinuance  of  the  project.” 

However,  in  terms  of  scope,  speed  and  direction.  Titan  project  will  ’ 
still  be  under  what  program  officers  and  contractors  would  like. 

Odds  are  that  the  Seamaster  project,  which  now  lags  about  two  years 
behind  schedule,  will  be  cancelled.  Production  of  the  B-58  will  likely  go 
■beyond  the  77  aircraft  already  ordered  or  planned,  but  output  will  be 
severely  limited. 

•  The  Pentagon’s  return  to  serious  budget-economizing  in  the  face 
of  growing  Russian  military'  capabilities  is  a  tremendously  risky 
decision.  There  is  no  belief  in  Washington  that  the  cold  war 
threat  has  abated  materially  in  the  past  year.  Indeed,  the  crises 
in  Lebanon  and  the  Formosa  Straits  have  caused  renewed  concern. 

But  the  Pasenhower  administration  is  eonfideut  that  great 
strides  have  been  taken  in  the  U.  S.  missile  program  and  other 
key  defense  projeets  since  Sputnik  and  that  substantially  inereased 
expenditures  would  not  neeessarily  bolster  U.  S.  military  power. 

This  is  how  one  top-level  Defense  Dept,  official  puts  it:  “W'c’rc 
tremendously  stronger  than  we  were  a  year  ago.  Whether  our 
jxjsition  vis  a  vis  the  Russians  has  improved,  we  don’t  know.  But 
we  certainly  haven’t  fallen  back  any. 

‘‘Our  basic  policy  is  still  to  deter  an  enemy  from  taking  aggres-  | 
sive  action.  We  belies'e  we’ve  got  the  power  to  do  this  now.  j 
’That’s  why  we  haven’t  got  into  an  all-out  arms  race  with  Russia.”  1 

•  Air  Force  contractors  will  soon  be  getting  the  final  version  of  the 
so-called  ‘‘make-or-buy”  regulations.  ’Ibese  rules,  as  originally 
proposed,  would  have  required  prime  contractors  to  stick  by  an 
initial  ‘‘makc-or-buy”  list  submitted  to  the  Air  Force.  The  list 
enumerated  what  items  the  prime  contractor  would  make  him-  | 
self  and  what  items  he  would  buy  from  subcontractors. 

However,  when  the  final  version  comes  out,  it  won’t  lx;  so 
rigid;  primes  will  be  allowed  to  change  from  make  to  buy  or 
conversely  by  giving  the  Air  Force  prior  notice.  Air  Force  officials 
will  have  the  last  word.  Ibe  new  regulation  applies  to  all  con¬ 
tracts  of  $550,000  or  more. 
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Puzzled  by  ground 
loop  problems?  How  to  rescue 
microvolt  signals 
from  volts  of  noise  ? 


HERE’S  WHY  KIN  TEL’S  DIFFERENTIAL 


DC  AMPLIFIERS  FIT  IN  INSTRUMENTATION  SYSTEMS 


160  db  DC,  120  db  60  cycle  common  mode  rejection  with  balanced  or 
unbalanced  input  ■  Input  completely  isolated  from  output  ■  Input  and 
output  differential  and  floating  ■  5  microvolt  stability  for  thousands  of 
hours  1 .05%  linearity,  0.1%  gain  stability  ■  Gain  of  10  to  1000  in 
five  steps  ■  >5  megohms  input,  <2  ohms  output  impedance  ■  120 
cycle  bandwidth  ■  Integral  power  supply 

These  are  just  a  few  of  the  many  outstanding  features  of  the  Model 
1 14A  differential  DC  amplifier . . .  features  that  make  this  amplifier 
really  work  in  instrumentation  systems... features  that  will  help  solve 
your  instrumentation  problems  today. 

Ideal  for  thermocouple  amplification,  the  1 14A  eliminates  ground  loop 
problems;  allows  the  use  of  a  common  transducer  power  supply;  per¬ 
mits  longer  cable  runs;  drives  grounded,  ungrounded  or  balanced  loads, 
and  can  be  used  inverting  or  non-inverting. 

For  additional  information  and  technical  literature  on  this  exceptional 
instrument,  write  or  call  kin  tel  -  the  world's  largest  manufacturer  of 
precision,  chopp>er-stabilized  DC  instruments. 


KIN  TEL  I14A 
differential  DC  amplifiers 
...convenient,  interchange¬ 
able  plug-in  mounting  in 
either  6-amplifier  19*  rack 
mount  modules  or  single¬ 
amplifier  cabinets. 


5725  Kearny  Villa  Road,  San  Dievo  1 1  Calif. 

Phone:  BRowning  7-6700 
Representatives  in  all  major  cities 


A  DhiitKM  of  Cmiu  Elactronics  iRC. 
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MILITARY  ELECTRONICS 


•  Navy  has  four  V'anguards  left 
to  shoot  and  says  it  will  fire  them 
between  now  and  the  end  of  the 
IGY  this  Dee.  ?1.  Although  Van¬ 
guard  has  been  successful  in  putting 
only  one  grapefruit-sized  satellite 
into  orbit  after  eight  attempts,  the 
system,  technically  speaking,  is  con¬ 
sidered  to  be  one  of  the  nation’s 
most  sophisticated  missiles. 

•  First  of  twin  90-ft,  1  sO-ton 
radio  astronomy  antennas,  recently 
hoisted  into  place  in  the  Owens 
Valiev,  Calif.,  desert,  will  Ik*  ready 
for  listening  this  month.  The  sec¬ 
ond  will  be  operational  by  Dec. 
ITicy  will  be  hooked  up  for  use 
together  by  Spring. 

I'he  Sl.S-million  installation  is 
Ix-ing  financed  by  the  Office  of 
Naval  Research  and  will  be  oper¬ 
ated  bv  the  California  Institute  of 
T’cchnologv. 

To  lower  wind  resistance  and  let 
the  rain  through,  the  6,000  sq  ft  of 
steel  mesh  sheeting  is  perforated  by 


i-in.  holes.  The  reflecting  skin  of 
the  dish  can  be  adjusted  on  its 
tubular  steel  frame  at  52*4  different 
points. 

Mounted  on  wheels  that  ride 
tracks  35  ft  apart,  a  1-hp  electric 
motor  is  used  to  aim  the  antennas. 
Operating  on  only  a  fraction  of  its 
power,  the  same  motor  is  used  to 
track  the  stars. 

Research  objectives  include  at¬ 
tempts  to  identify  seseral  hun¬ 
dred  radio  sources  with  visible 
stars.  “So  far,”  scientific  director 
John  G.  Bolton  says,  “only  about 
50  of  some  2,000  known  radio 
stars  have  been  identified." 

Some  benefits  to  be  derived  from 
the  work.  Navy  says,  are:  advances 
in  electronic  techniques  such  as 
low-noise  receisers  and  antennas, 
and  better  knowledge  of  the  pro¬ 
pagation  of  radio  wases  through 
the  ionosphere  and  the  troposphere. 
Wavelengths  ranging  from  alxiut 
two  inches  to  near  40  m.  will  Ik 
studied. 


One  portion  of  solid-state  system  is  built  and  wrapped  up  as 


Magnetics  Control  Triton 


tion  to  which  phvsician  and  piaticnt 
are  e.\posed  during  examination. 

The  new  unit,  produced  by  Rau- 
land  Corp.,  subsidiary*  of  Zenith 
Radio,  has  a  41-5q  in.  screen. 

Aimed  primarily  at  cardiological 
use,  the  bright  image  and  large 
screen  area  permit  a  good  view  of 
the  entire  human  heart  and  sur¬ 
rounding  area.  Also  possible  are 
examinations  of  the  complete 
stomach  or  colon  while;  radio- 
opaque  barium  salts  are  moving 
through. 

Higher  image  brightness  suggests 
the  possibility  of  viewing  x-rav  pa¬ 
tients  by  closed-circuit  tv  from  an¬ 
other  room  where  radiation  expo¬ 
sure  is  eliminated  and  consulta¬ 
tions  are  possible,  sav  researchers. 

Study  Printed 
Cryotron  Circuits 

Of  speci.si.  interest  to  electronics 
engineers  is  a  progress  report  on 
the  cryotron,  presented  rcccntlv  bv 
Dudley  A.  Buck  of  MIT.  Cryo¬ 
tron,  a  superconducting  electronic 
switch  for  digital  computers,  op¬ 
erates  on  principle  of  magnetic 
destruction  of  supcrconductivitv. 

Cryotron,  developed  by  Buck  and 
now*  undergoing  further  work  at 
MIT  and  at  A.  D.  Little,  Inc.,  is 
used  in  circuits  refrigerated  by 
liquid  helium. 

Subrniniaturc  device  comprises  a 
'single  straight  wire  around  which 
a  wire  coil  is  wrapped.  Straight 
wire  conducts  current  with  zero 
resistance.  Current  in  control 
w'inding  can  quench  superconduc¬ 
tivity  in  straight  wire  and  resistance 
returns.  Interconnection  of  cryo¬ 
trons  provides  basic  computer 
switching  circuits. 

Buck  reported  23  elements  are 
known  to  have  superconductive 
properties  at  low  temperatures. 
Work  at  MIT  is  concentrating  on 
tantalum  and  tin,  with  niobium 
used  for  control  windings. 

Slow  switching  speed  is  cryotron’s 
drawback.  Since  speed  increases  as 
size  decreases,  MIT  group  is  at¬ 
tempting  further  miniaturization 
by  techniques  analogous  to  printed 
circuits,  with  elements  as  well  as 
wires  printed.  A  new  type  of  elec¬ 
tron-beam  photography  is  under 
study  for  printing  cryotron  circuits. 


Magnetic  amplifiers  form  the 
active  elements  of  the  SI -million 
powerplant  instrumentation  system 
going  into  the  Triton  nuclear  sub¬ 
marine.  System  will  provide  more 
than  75  continuous  measurements 


of  pressure,  temperature,  flow  and 
level  of  coolants  and  feedwater. 

The  primary  coolant  loop  con¬ 
tains  44  sensing  elements  linked 
to  78  measurement  and  control 
magnetic  amplifiers.  Tlie  ampli- 
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I 


quick 

recovery! 


Reliable  Hughes  Silicon  Junction  Diodes 


With  recovery  to  400  K  ohms  (minimum)  in  1  micro¬ 
second...  Hughes  high-speed  silicon  diodes  reliably 
meet  the  quick  recovery  requirements  of  most 
germanium  types,  and  in  addition,  stand  up  under 
high  voltages  at  high  temperatures.  In  fact,  the  break¬ 
down  voltages  increase  with  temperature... thereby 
providing  maximum  protection  when  temperatures 
reach  unexpected  levels.  With  this  order  of  reliability, 
Hughes  quick  recovery  silicon  diodes  assure  dependa¬ 
bility  under  the  most  severe  operating  temperatures. 

Typical  performance  levels: 

Breakdown  voltages  at  current  of  0.1  mA  from 

30-200  volts. 


Ambient  operating  temp.  -80*C  to  4-150*C 
Reverse  current— as  low  as  1  ^  at  175  volts 
and  25*C 

—as  low  as  30/iA  at  —175  volts 
and  100*C 

Special  high  conductance  types  in  the  quick  recovery 
series  are  available  in  all  voltage  classes.  No  matter 
what  your  problem,  chances  are  that  there  is  a  Hughes 
diode  to  meet  your  need.  Write  today  for  a  complete 
data  sheet  on  the  Hughes  quick  recovery  silicon  diode 
—or  any  other  Hughes  semiconductor  device. 

Address:  HUGHES  PRODUCTS,  Marketing  Department, 
International  Airport  Station,  Los  Angeles  45,  Calif. 


Crcatina  •  new  world  with  ELECTRONICS 

I  HUGHES  PRODUCTS 

I 

I _ 

O  Huflhes  Aircraft  Comparty 


1 

_l 
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ficrs,  housed  in  six  cabinets,  trans¬ 
mit  signals  to  41  indicators  and  to 
control  initiation  and  alarm  cir¬ 
cuits.  The  feedwater  systems  con¬ 
tain  32  sensing  elements.  66 
measurement  and  control  amplifiers 
and  32  indicators. 

The  system,  designed  by  General 
Electric’s  instrument  department 
in  West  Lynn,  Mass.,  contains 
several  new  sensing  elements. 

One  is  a  resistance  tem|x:rature 
detector  with  a  range  of  0  to  700  F. 
Another  is  a  sealed  pressure  de¬ 
tector  able  to  withstand  one  ton 
per  square  inch.  Sensing  and 
measuring  elements  are  scaled 
within  the  nuclear  reactor  com¬ 
partment. 

In  the  feedwater  system,  an  all- 
magnetic  computer  matches  the 
steam  demand  of  the  turbine  to 
reactor  power  according  to  a  pre¬ 
determined  program  and  controls 
the  feedwater  vahe. 

Instrumentation  which  monitors 
and  limits  the  nuclear  activih’  in 
the  Triton’s  twin  reactors  was  re¬ 
cently  completed  by  Allen  B.  Du 
Mont  labs.  It  is  a  sjjecial-purposc 
computer  with  three  channels  co\-- 
ering  low,  intermediate  and  power 
ranges  of  neutron  flux. 

TTie  first  two  channels  are  built 
in  duplicate.  The  third  has  triple 
circuitry'  for  added  safety  and  is  also 
equipped  to  slow  down  or  shut 
down  the  reactors  if  power  rises 
too  high.  The  system  is  packaged 
in  two  l.OOO-lb  cabinets. 

17  Airlines  Order 
New  Jet  Trainer 

Twenty-six-ton  electronic  flight 
simulator  ordered  by  17  airlines 
began  teaching  pilots  to  fly  com¬ 
mercial  jet  transports  this  week. 

The  flight  simulator  (Electron¬ 
ics,  p  16,  Feb.  14)  duplicates  all 
flying  conditions  from  takeoff  to 
landing  in  a  flight  deck  replica  of 
the  new  Douglas  DC-8.  It  pro¬ 
vides  instrument  simulation,  air¬ 
craft  motion,  and  sound.  It  also 
provides  a  visual  representation  by 
closed-circuit  tv  of  airport  runways 
and  surrounding  terrain  during  ap¬ 
proaches  and  takeoffs. 

A  300:1  scale  model  of  an  airport 
is  projected  on  a  screen. 


FINANCIAL  ROUNDUP 


•  Chemical  industry,  one  of  elec¬ 
tronics’  major  customers,  should 
enjoy  a  10  percent  sales  increase 
in  1959,  a  chemical  industry  spokes¬ 
man  predicted  at  a  National  Indus¬ 
trial  Conference  Board  marketing 
meeting  last  month.  Chemical  in¬ 
dustry  accounts  for  10  to  1 1  percent 
of  electronic  equipment  spending 
by  manufacturers.  Spiokesmen  for 
other  industries  which  arc  im¬ 
portant  electronics  customers  look 
for  a  4  to  5  percent  hike  in  petro¬ 
leum  sales,  2?  percent  for  steel, 
and  20  to  30  percent  in  autos,  6  per¬ 
cent  for  machinery  and  equipment, 
and  5  percent  for  textiles. 

•  Marquardt  Aircraft  joins  grow¬ 
ing  ranks  of  aircraft  firms  acquiring 
electronics  divisions.  The  L.  A. 
firm  purchased  assets  of  Associated 
Missile  Products  Co.,  Pomona, 
Calif.,  a  division  of  American 
Machine  &  Foundry,  for  slightly 
more  than  SI  million.  Associated 
Missile  Products  Co.  employs 
about  300  people  in  development 
and  production  of  missile  check¬ 
out  and  test  gear,  data  transmission 
systems  and  simulators  used  in 


training  aircraft  personnel  in  radar 
operation.  American  Machine  & 
Foundry  will  remain  active  in  the 
electronics  field.  Firm's  I‘)cfcnse 
Products  Croup  still  has  three 
electronics  engintxring  centers-in 
Greenwich  and  Stamford.  Conn., 
and  Alexandria.  Va.— an  .\M&F 
s|X)kesman  points  out. 

•  Thiokol  Chemical  offers  1 06.- 
669  shares  of  capital  stock  to  stock¬ 
holders  at  S42  per  share.  Thiokol 
got  in  electronic  equipment  busi¬ 
ness  in  1957  when  it  purchased 
National  Electronics  Laboratory. 
NEL.  now  piirt  of  TTiiokol’s  Spec-  i 
ialties  Division,  is  presenth  engaged  | 
in  development  of  vhf  trans¬ 
mitter-receiver  equipment,  remote  , 
control  units  and  electronic  record-  ! 
ing  devices.  Proceeds  from  stock 
issue  will  be  used  for  general  cor¬ 
porate  purposes.  Firm  also  plans  ] 
to  raise  S7  million  of  additional  | 
new  money  through  sale  of  5J  per¬ 
cent  long-term  unsecured  notes  to  I 
institutional  investors  next  Spring.  ' 
Company  intends  to  spend  $6  mil¬ 
lion  on  capital  equipment  in  1958- 
1959. 


STUDENTS  HIRED  BEFORE  GRADUATION  IN  1958 

ALL  ENGINEERING  S9% 

ELECTRICAL  ENG.  63.8% 


PERCENT  10 


30  40  SO  60  70  80  90  100 


Electrical  engineering  led  in  pregraduation  hiring  in  1958.  Survey  shows  .  . 


EE  Grads  Soon  Find  Jobs 

Placement  survey  of  1958  engi-  now  back  at  .schiKil,  will  have  no 
ncering  school  graduates  indicates  difficulty  finding  jobs  next  spring, 
that  members  of  the  1959  class,  (Continued  on  p  20) 


16 


CIRCLE  10  READERS  SERVICE  CARD  > 


tUP  TO  1000  MBOACVCLBS> 


WITH  ALLEN-BRADLEY  DISCOIDAL 
FEED-THRU  AND  STAND-OFF  CAPACITORS 


Type  FTB 
Screw  mounting 


S3 

■1 

:  L- 

i 

Alien-Bradley 
Discoidal  Capacitors 


^  ^  B  LX  f  ^  AVOID  RADIATION  INTERFERENCE  FOR 

^  RECEIVERS 

^  35-  J _ _ 1.  L-  i  Their  unique  discoidal  design  eliminates  ALL  parallel 

p  ^  t  III  resonance  effects  which  are  normally  encountered  with 

f  g  e\,  Ij  i  tubular  type  capacitors  in  the  VHF  and  UHF  frequency 

30-  — X - 1.  |/n_-  I  ranges.  With  this  complete  absence  of  self-resonance,  as 

8  5  Tvv  P^\  I  shown  in  the  graph  at  left,  you  can  use  far  greater  nomi¬ 

nal  capacitance  values  to  obtain  lower  coupling  im¬ 
pedances  .  .  .  and  superior  filtering. 

The  rugged  construction  of  Alien-Bradley  discoidal 
capacitors  minimizes  breakage  during  assembly  or  from 
thermal  shock  incurred  during  soldering.  And,  these 
capacitors  have  gold  plated  terminals  to  insure  faultless 
soldering  every  time  .  .  .  even  after  long  periods  in 
storage. 

Both  feed-thru  and  stand-off  capacitors  are  available 
in  standard  nominal  capacitance  values  from  5  mmf  to 
1,000  mmf. 

For  suppression  of  stray  radiation  at  frequencies  to 
1,000  megacycles,  you  cannot  equal  Alien-Bradley  dis- 
Discoidal  vs.  Tvbdar  Fevd-Tlini  CtroMk  Copositers  coidal  capacitors.  Send  for  Technical  Bulletin  5409. 

1  («rv«  *-\IM  lUtr  •(  I  KC  JUtwtl  ^ 

AHtH'IciSIcy  IHkmM  Tyy# . <  I— DM  MMf  fi  )  It  Actual  _ 

ALLEN-BRADLEY 

ItprasamalWa  Tubular  Typa . <  (ut»a  l-1$M  HUT  at  1  It  Actual  V  ^  * 

E  LECTRO N  1C  COMPON E NTS 

Tha  "Idaal"  (apacNar . /  *  ****  ***** 

'^(urua  H-IM*  MMI  S-it  l 

Alien-Bradley  Co.,  222  W.  Greenfield  Ave.,  Milwaukee  4,  Wis.  In  Canada;  Alien-Bradley  Canada  Ltd.,  Galt,  Ont. 


Discoidal  vs.  Tvbvlar  Food-Tliro  Ctroaik  Copociters 

I  (urva  A-ltN  MMT  at  I  KC  Actual 

AHaa'IcaClay  DiKuMal  Typa . <  (urva  I— IIM  MMf  at  I  l(  Actual 

iCurva  (-  IN  MAH  al  I  K(  Actual 
r  (urva  S-INI  MMI  at  1  K(  Actual 

Itprataalallva  Tubular  Typa . <  (urva  (— ISN  MMT  at  1  l(  Actual 

((urva  r-HN  MMT  at  1  l(  Actual 

Tha  "Idaal"  (apacNar . Lurva  6— TNI  MMI 

1  (urva  H-INI  MMI 


t  ■ 


iECTRCN  1C  COMPONENT 


Va,  Vi,  and  1-WATT 

PRECISION  RESISTORS 


Far  exceed  MIL  Specs 

for  film  and  wire-wound  resistors 


Allcn-Bradley’a  new,  truly  accurate,  metal  {trid  resistors  are  now 
available  in  and  1-watt  ratings,  producing  test  results  that 

are  a  substantial  improvement  over  the  MIL  Specifications  for  wire- 
wound  and  film  type  precision  resistors.  They  combine  remarkable 
stability,  under  load  and  on  the  shelf,  with  an  exceptionally  low 
temperature  coefficient.  The  metal  alloy  grid  is  noninductive,  pro¬ 
viding  excellent  high  frequency  characteristics.  They  also  have  an 
exceptionally  low  noise  level . . .  comparable  to  that  of  wire-wound 
units.  Each  unit  is  individually  calibrated  and  marked  with  nominal 
resistance  value,  tolerance  (  ±;  0.1  to  l%),and  temperature  coefficient. 
Provided  with  gold  plated  leads  for  flawless  soldering.  Considering 
their  superior  characteristics,  these  new  resistors  justly  qualify  under 
the  Allen-Bradley  trademark  of  Quality. 


The  construction  of  the  V2.  and  1-watt 
resistors  is  identical.  At  the  upfier  left  is  an 
enlarged  view  of  the  metal  alloy  grid,  moun¬ 
ted  on  glass,  which  forms  the  resistanee 
element.  (A)  Actual  size  of  I -watt  element, 
(B)  eneapsulating  epoxy  resin  l>o<ly,  (C)  fin¬ 
ished  unit  hermetieally  sealed  in  ceramic  tube. 

Allen-Bradley  Co. 

222  W.  Greenfield  Ave.,  Milwaukee  4,  ia. 

In  Canada:  Allen-Bradley  Canada  Ltd.,  Gall,  Onl. 


At  Ansco,  America’s  prime  contractors  can  make  use  of  a  vast  supply 
of  technological  talent  to  help  solve  precision  gear  assembly  problems 
quickly  and  easily. 

Ansco  has  l>een  manufacturing  precision  assemblies  designed  to  do 
specialized  jobs  in  the  mechanical-optical  fields  and,  of  course,  has 
research  and  development  facilities  to  place  at  the  disposal  of  anyone 
needing  specialized  talent. 

Ansco  won  an  Army-.Navy  E  for  efficiency  in  the  production  of  radar 
instruments,  sextants,  precision  gear  trains  and  computer  units  during 
the  last  war. 

Why  not  consult  .Ansco  on  your  next  project?  .Ansco  can  certainly  be 
of  help  whether  you  want  original  designs  and  models  or  you  have 
your  own  specifications. 

YOU  may  get  the  complete  .Ansco  picture  by  writing  for  Ansco’s 
illustrated  brochure:  Ansco  Contract  Manufacturing  Service. 


Ansco 's 

Precision  assemblies  are  mass  produced  at  competitive  prices 


Amce  P«4«ral  $al««  0«pt.  IE4) 
ChorlM  SlTMl,  iin^Komtan,  N.  Y. 

r*.  "Aimco  Contract  Manufacturing 


Sarvico,*'  at  no  obligation. 


Ansco 


Addreu. 


Binghamton, N.Y.  A  Div.of General AnilincA  FilmCorp. 
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Despite  unfavorable  economic 
conditions  last  spring,  none  of  the 
1958  graduates  sun  eyed  failed  to 
find  employment,  aecording  to  the 
Kngineers  joint  Council.  T’hc  sur¬ 
vey,  recently  released  by  EjC’s 
Engineering  Manpower  Commis¬ 
sion,  covered  more  than  45  percent 
of  the  estimated  55,000  engineers 
graduating  in  1958. 

A  month  before  graduation  last 
June,  the  placement  situation  for 
14,541  prospective  graduates  was: 
59  percent  with  jobs,  9.8  percent 
entering  graduate  studies,  8.8  per¬ 
cent  entering  military  service.  1 1 .6 
percent  eonsidering  jobs  and  10.8 
percent  uncommitted. 

Graduates  with  electrical  engi¬ 
neering  degrees  outnumbered  grad¬ 
uates  in  other  engineering  fields 
and  also  got  the  highest  percentage 
of  job  eommitments  before  gradua¬ 
tion. 

Of  4,195  EE’s,  65.8  jx.’rccnt 
were  hired  before  graduation,  9.6 
percent  were  entering  graduate 
studies,  6.8  percent  entering  mili¬ 
tary  serviee,  12.5  p)ercent  consider¬ 
ing  job  offers  and  7.5  percent  were 
uncommitted. 

By  comparison,  only  41.6  per¬ 
cent  of  physical  science  majors, 
55.7  percent  of  business  adminis¬ 
tration  students  and  14.9  percent 
of  liberal  arts  majors  were  hired  a 
month  before  graduation. 

Survey  returns  received  after  June 
20  showed  that  85.5  percent  of 
engineering  graduates  were  hired, 
eight  percent  were  entering  gradu¬ 
ate  studies,  7.5  percent  were  enter¬ 


ing  military  service  and  one  |X'rcent 
were  considering  job  offers.  None 
of  the  graduates  were  reported  to 
be  without  job  offers  or  other  firm 
plans  upon  graduation. 


Television  Saves 
Money  for  Bank 


Ci.osED-ciRcnn  tv  began  working 
recently  for  a  savings  bank  in 
Waterbury,  Conn.,  to  rctluce  pajxr- 
work  and  duplicate  records,  and 
to  speed  up  customer  service. 

rhe  installation  allows  the  bank, 
to  maintain  its  central  files  two 
floors  above  the  main  banking  floor 
and  still  have  them  available  for 
teller  reference. 

Eour  special  pickup  consoles  on 
the  third  floor  contain  \erticallv 
mounted  vidicon  cameras.  A  card 
holder  on  the  top  of  each  console 
permits  simultaneous  insertion  of 
three  sets  of  cards  containing  sig¬ 
nature  specimens,  bank  balances  or 
other  information. 


MEETINGS  AHEAD 


(X;t.  15-15:  National  Klcctronies  Coiif., 
14tli  Annual,  Hotel  Sherman,  Chi¬ 
cago. 

Oct.  14-15:  Institute  of  Printed  Cir¬ 
cuits,  Fall  Meeting,  Chicago. 

CX:t.  20-21:  .\ero  Coiniminications 
Svniposinin,  Fourth  National. 
I’C.CS,  Hotel  Utica.  Utiea,  N.  V. 

Oct.  20-21:  US.N  National  Commit¬ 
tee,  URSI  Fall  Meeting,  Penn  State 
Univ.,  University  Pack,  Pa. 

(Xt.  20-24:  Srxiety  of  Motion  Pic¬ 
ture  and  l  elevision  F.iiEineers,  84th 
Convention.  Sheraton  Cadillac  Ho¬ 
tel.  IXtroit. 

Oct.  26-51:  .American  Institute  of 
Electrical  Engineers,  Fall  Meeting, 
Penn  Slieraton  Hotel,  Pittsburgh,  Pa. 

(Xt.  27-28:  Aeronautical  and  Nasiga 
tional  Electronics,  Fast  Coast  Conf., 
Ford  Baltimore  Hotel.  Baltimore. 

(Xt.  27-28:  F.lectronic  Industries 
Assrx..  Radio  Fall  Meeing,  Sheraton 
Hotel.  Rexhester,  N.  Y. 

Oct.  29-50:  Fifth  .Annual  Computer 
.Applications  Symposium,  sponsored 
by  .Armour  Research  Foundation. 
Morrison  Hotel,  Chicago. 

Oct.  50-51:  Aircraft  Electrical  Socictv, 
Pan  Pacific  Auditorium,  Ia)s  Angeles. 

Oct.  50-51;  Nov.  1:  Electron  Devices 
Meeting.  PCJE.D,  IRE,  Sh«)reham 
Hotel.  AVash.,  D.  C. 

N«»v.  6-7:  Prof.  (Xoup>  on  Nuclear 
Science,  IRE„  Fifth  Annual  Meet¬ 
ing,  A'illa  Hotel,  San  Mateo,  Calif. 

Nov.  17-20:  Magnetism  and  Alagnetic 
.Alaterials.  Fourth  \nn\uil  Conf, 
AIEE,  APS,  IRE,  AIME,  OHR, 
Sheraton  I  lotel.  Philadelphia. 

Nov.  17-20:  Radar  Conference,  Sev¬ 
enth  Annual,  Univ.  of  Miami,  Mi¬ 
ami  Beach.  Ha. 

Nov.  19-20:  Northeast  Electronics  Re¬ 
search  and  Eng.  .Mtg.,  NEREM, 
Mechanics  Bldg.,  Boston 

Nov.  19-21:  Electrical  rechnit|ues  in 
Aledicine  and  Biologs,  ISA,  IRE, 
AIEE,  Nicollet  Hotel.  Minneapolis. 

Dec.  5-5:  Global  Communications, 
Second  National  Symposium.  .AIEE, 
IRE,  Colonial  Inn-Desert  Ranch,  St. 
Petersburg,  Ma. 

Dee.  9-11:  Mid-America  Electronics 
Conf.,  Municipal  .Auditorium,  Kan¬ 
sas  Citv,  Mo. 

Jan.  29-50:  Frtng-Distancc  I’ransmis- 
sion  by  Waveguides.  IRE,  Fnndon, 
England. 

Feb.  12-15:  Solid-State  Circuit  Conf., 
IRE,  AIF’E,  U.  of  Penn.,  Philadel¬ 
phia. 


Accelerating  Radiography 


Crane-moiiiited  two-inillion-electron-volt  accelerator  is  positioned  to  x-ray  massive 
casting  at  American  Chain  &'  Cable  Co.  Rays  penetrate  10  inches  of  steel  in 
15  minutes.  .A  slower-acting  radioisotope  source  is  used  on  smaller  castings.  A'an  de 
Graaff  machine,  built  by  High  A'oltage  Engineering  Co.,  has  new  sealed  tube 
design  which  does  not  require  auxiliary  vacuum  equi|mient.  Barium-getter  ion  pump 
built  into  tube  picks  up  outgassed  molecules.  At  right,  operator  logs  readings  on 
control  console.  Accelerator  is  boused  in  chamber  with  four-foot  concrete  walls 
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Union  Relays  meet 
all  requirements  of 
Talos  guidance  system 

The  TalOSy  the  Navy’s  long-range  guided  missile,  is 
very  important  to  the  nation’s  defense.  And  Bendix 
Aviation  Corporation,  builder  of  the  Talos,  de|)ends 
on  a  relay  manufactured  by  Union  Switch  &  Signal. 
The  relay  meets  all  the  requirements  of  the  missile’s 
guidance  control  system. 

That  relay  is  the  UNION  miniature  6PDT  (aI.so 
used  in  the  Navy’s  Vanguard  missile).  The  chief  reason 
for  choosing  the  Union  6PI)T  is  its  extreme  reliability. 
The  probability  of  flight  failure  of  a  contact  pair  is 
only  once  in  600,000  operations.  Part  of  the  relay 
reliability  can  be  attributed  to  its  clean,  simple,  rotary 
design  which  gives  it  fewer  inherent  problems  than 
other  relays.  In  vibration  tests,  it  is  absolutely  solid 
to  2,000  C.P.S.  at  15  G.  And  in  temfierature  tests,  it 
has  [lerformed  satisfactorily  for  six  minutes  at  tem¬ 
peratures  up  to  177®  C. 

This  6PDT  is  one  of  a  complete  line  of  dependable 
miniature  relays  made  by  Union  Switch  &  Signal.  These 
nc  and  dc  relays  are  manufactured  to  MIL-R-25018, 
MIL-R-6106C,  and  MIL-R-5757C  requirements.  All 
of  these  relays  are  distinguished  by  the  advanced 
design  and  quality  control  which  have  made  Union 
Switch  &  Signal  a  leading  manufacturer  of  relays.  Send 
the  coupon  for  complete  information. 


■COMPLETE  FACTS- 


Unien  Switch  &  Signal,  Advertising  Oapt. 

Pittsburgh  IB,  Pennsylvania 

Please  send  information  on  the  following; 

□  SPOT  miniature  dc  and  ac  relays. 

□  New4P0T  relay  which  meets  every  requirement  of  MiL-R-2S01B. 

□  Digital  and  Alpha-Numerical  Indicators  for  data  display. 


‘*(7hnee^  in  ^{ish-CButton  Science  ** 

UNION  SWITCH  &  SIGNAL 

DIVISION  OP  WB8TINOHOUSS  AIR  BRAKE  COMPANY 

PITTSBUROH  18.  PENNSYLVANIA 
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friends 


“the  man  ahead" 
and 

“the  man  behind" 


That  man  just  ahead  of  you  hopes  you’ll  take  his  job  away 
from  him.  He's  plain  selfish  about  it  .  .  .  that  way  you  push 
him  up  the  ladder,  too. 

The  fellow  right  behind  you,  what  about  him?  He’s  another 
good  friend.  Just  help  make  him  more  capable  of  capturing  your 
present  spot  .  .  .  see,  now  he’s  pushing  you! 

How  can  you  serve  yourself  better  than  you  ever  have  before? 
By  upgrading  your  own  job  performance.  By  learning  all  you 
can  about  other  functions  ‘Of  your  company’s  business.  By  put¬ 
ting  today's  problems  together  with  tomorrow’s  promises  .  .  . 
and  becoming  more  and  more  knowing  about  both,  right  here 
in  the  high-utility  pages  of  this  one  specialized  publication. 

This,  don’t  ever  forget,  is  your  own  magazine  —  for  you  and 
men  like  yourself  to  work  things  out  together  —  to  find  new  and 
better  ways  to  make  progress  and  profits.  McGraw-Hill  editors, 
who  live  on  your  street,  unceasingly  strive  to  make  it  the  single 
greatest  community  of  interest  for  your  industry.  And  the  more 
effort  they  put  into  it,  the  easier  it  is  for  you  to  get  more  out  of 
it  for  every  reading  minute  invested. 

Look  ahead,  read  ahead,  get  ahead.  Live  this  secret.  Share 
it.  After  you’ve  n-ad  this  issue  so  satisfyingly,  hand  it  over  to 
that  man  one  stefi  below.  Show  him  how  much  there’s  in  it  for 
him,  too.  A  few  issues  from  now,  we’ll  bet  he  looks  you  in  the 
eye  and  says,  "Thanks,  friend.  1  just  got  my  own  subscription.” 


McGRAW-HILL  SPECIALIZED  PUBLICATIONS 

The  most  interesting  reading  for  the  man 

most  interested  in  moving  ahead 
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^  Guaranteed, 

i  1  1  % 

long-term  aeeuracy  X 

AvoMetrr  8  is  unlike  any  test  meter  you  have  ever  used. 
Compare  it  only  with  a  laboratory  standard  .  . .  for  both  are 
hand-calibrated,  with  long-term  accuracy  conservatively 
;  specified  . . .  and  guaranteed. 

In  ruggedncM,  portability,  ease  of  operation,  and,  most 
important,  in  versatility,  the  AvoMeter  8  is  superior  even  to 
the  most  costly  standards. 


AcCOncyt  1%-DC  current,  2%-DC  voltage, 
2^%«AC  current  and  voltage.  Guaranteed. 

Smsltfrityt  20.B(K)q/v  DC,  l,000U/v  AC. 

Hand  Calibratiou  assureo  maximum  accuracy 
throughout  every  range. 

Mirrorad  Scale  and  knife  edged  pointer  prevent 
parallax  errors. 

Overioad  Protection  by  automatic  cutout. 

AC  Current  Ranges  from  100  ma  to  10  amps, 

full-scale. 

Reversing  Switch  ends  lead  changing  on 
signals  of  slowly  varying  polarity. 

Zeroing  Controls  for  each  resistance  range 
permit  changeover  without  resetting. 

Accessories  extend  ranges  to  25,000  volts  DC, 
400  amperes  AC,  .025  ohms  to  200 
megohms  resistance. 


Wherever  you  require  an  accurate,  dependable  multi-range 
meter,  use  the  AvoMeter  8.  moderately  priced  at  $89.01. 


Price  $89.01 


Other  high  performance,  direct  reading, 


1;  ♦••>*^*0:1  5 


-hp-  150A/AR,  DC  to  10  MC.  24 

sweep  times,  0.02  scc/cm  to  15  sec/cm. 
Plug-ins  for  high  gain  or  dual  channel 
use.  Rack  mount,  $1,200;  cabinet  mod* 
el,  $1,100. 


Ifl*. 


•hp*  130B/BR,  DC  to  300  KC.  Simi¬ 
lar  X,  Y  amplifiers,  21  sweep  times, 
1  /iscc/cm  to  12.5  sec /cm.  Balanced 
input  5  most  sensitive  ranges.  Includes 
times-5  magnifier.  $650. 


•hp-  120A/AR,  DC  to  200  KC.  15 

sweep  times,  1  /xsec/cm  to  0.5  sec/cm. 
Tinries-5  magnifier,  automatic  trigger. 
Simple  to  use,  rugged,  outstanding 
value.  $435. 
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200  KC  SCOPE  WITH 
TRACE  PRESENTATION! 

Big-scope  versatility  at  moderate  cost! 


Here  at  last  is  a  200  KC  oscilloscope  — 
priced  at  just  $625  —  giving  you  “big- 
scope”  versatility  and  the  time-saving  con¬ 
venience  of  simultaneous  two-phenomena 
presentation. 

Kngineered  to  speed  industrial,  mechani¬ 
cal,  medical  and  geophysical  measure¬ 
ments  in  the  200  KC  range,  the  new  -///>- 
122A  has  two  identical  vertical  amplifiers 
and  a  vertical  function  selector. 

r he  amplifiers  may  he  operated  independ¬ 
ently,  differentially  on  all  ranges,  alter¬ 
nately  on  successive  sweeps,  or  chopped  at 
a  fO  KC  rate. 


Other  significant  features  include  univer¬ 
sal  optimum  automatic  triggering,  high 
maximum  sensitivity  of  lOmv/cm,  IS  cal¬ 
ibrated  sweeps  with  vernier,  sweep  accu¬ 
racy  of  ±5%  and  a  “times-5”  expansion 
giving  maximum  speed  of  1  psec/cm  on 
the  5  psec/cm  range.  Trace  normally  runs 
free,  syncing  automatically  on  0.5  cm  ver¬ 
tical  deflection,  but  a  knob  adjustment 
eliminates  free-run  and  sets  trigger  level 
as  desired  between  — 10  and  —10  volts. 
Rack  or  cabinet  mount;  rack  mount  model 
only  7"  high. 

For  complete  details,  write  or  call  your 
-hp-  representative,  or  write  direct. 


BRIEF  SPECIFICATIONS 


Sweep:  15  calibrated  sweeps,  1-2-5 sequence,  5 /isec /cm 
to  0.2  sec/cm,  accuracy  *-  5%.  ■'Times-5  "  expand¬ 
er,  all  ranges.  Vernier  extends  0.2  sec/cm  range 
to  0.5  sec  cm. 

Trigger  selector:  Internal  *  or  — ,  external  or  line. 
Triggers  automatically  on  0.5  cm  internal  or  2.5  v 
peak  external.  Displays  base  line  in  absence  of 
signal.  Trigger  level  selection  —10  to  f  10  v 
available  when  outomatic  trigger  defeated. 

Vertical  Amplifiers:  Identical  A  and  B  amplifiers,  4 
calibrated  sensitivities  of  10  mv/cm,  100  mv/cm, 
1  V/Cm  and  10  v/cm;  :i.5%  accuracy.  Vernier  10 
to  1. 

Balanced  (differential)  input  available  on  all  input 
ranges.  With  dual  trace,  balanced  input  on  10 


mv/cm  range.  Input  impedance  1  megohm  with 
less  than  60  /i/[tf  shunt.  Bandwidth  DC  to  200  KC  or 
2  cps  to  200  KC  when  AC  coupled.  Internal  ampli¬ 
tude  calibrator  provided. 

Function  Selector:  A  only,  B  only,  B-A,  Alternate  and 
Chopped  (at  approx.  40  KC). 

Horizontal  Amplifier:  3  calibrated  sensitivities,  0.1 
v/cm,  1  v/cm,  10  v/cm.  Accuracy  ^5%.  Vernier 
10  to  1. 

Bondwidth  DC  to  200  KC  or  2  cps  to  200  KC,  AC 
coupled. 

General:  5AQP1  CRT,  intensify  modulation  terminals  at 
rear,  power  input  approximately  150  watts,  all  DC 
power  supplies  regulated. 

Price:  (Cabinet  or  rack  mount)  $625.00. 

Data  subjtcl  to  change  without  notice.  Prices  f.o.b.  (octory. 


automatic  trigger 


osci 


oscopes 


-hp-  AC-21  C  Voltage  Divider  Probe. 

50:1  divider  with  10  megohm  input 
imped.'ince  and  2.5  p/tf  capacitance. 
For  -hp-  150A  but  usable  with  most 
scopes,  N’TN'.M’s,  preamps.  $25. 


-hp-  USA  Testmobile  for  150A,  other 
scopes.  Tilts  scope  to  30°  in  7jr^°  stages. 
Heavy  chrome  tube  construction,  4"  rubber 
tired  wheels,  rolls  easily,  folds  compactly  for 
storage.  $80. 

-hp-  116A  Storage  Unit  ($22.50)  hangs  on 
ll5.-\.  holds  three  l50.-\  plug-ins  or  -hp- 
1 17A  Accessory  Drawer^,  $10  each. 

HEWLETT-PACKARD  COMPANY 

S027A  PACE  Mill  ROAD  •  PALO  AITO,  CAIIPORNIA,  U.S.A. 
CABLE  -MEWPACtf  •  DAVENPORT  3-4451 
PIEID  REPRESENTATIVES  IN  All  PRINCIPAl  AREAS 
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I  First  polyester  high -temperature 
magnet  wire  in  full  range  of  sizes 


ROUND 


Anatherm,  Anaconda’s  Class  155°C  polyester  film-  formance  and  reliability  from  smaller  and  smaller 

coated  magnet  wire  is  now  available  in  single,  equipment  operating  at  higher  and  higher  tem- 

heavy,  triple  and  (juadriiple  grades  of  round  wires  peratures. 

(sizes  8  through  46)  and  in  a  full  range  of  sizes  of  As  a  polyester  magnet  wire,  Anatherm  can  be 
squares  and  rectangulars.  This  is  the  first  time  a  used  equally  successfully  at  any  “hottest-spot”  tern- 
complete  range  of  sizes  and  shapes  has  been  offered  peratures  over  the  range  of  105°C  to  155°C.  If 

in  this  type  wire.  you’re  on  the  spot  about  high-temperature  magnet 

Fully  tested  for  use  at  temperatures  up  to  155°C,  wire,  ask  the  Man  from  Anaconda  about  Anatherm. 

Anatherm  was  also  the  first  film-coated  wire  to  meet 
the  newly  adopted  AIEE  155°C  (Class  F)  rating. 

Anathenn  gives  you  greater  thennal  stability- 
plus  excellent  abrasion-resistance,  chemical  stabil¬ 
ity  and  dielectric  strength.  Thus  Anathenn  is  ideall) 
suited  for  manufacturers  seeking  maximum  per- 


Write  for  free  Anathenn  technical  bulletin: 
Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  New  York. 


FROM  Anaconda" 

FOR  ANATHERM  MAGNET  WIRE 


FROM  ANACONDA... THIS  WIDE  VARIETY  OF  TOP-QUALITY  MAGNET  WIRES 


ANALAC  (Clou  A-10j  C| 
•old*robt«  moQi>«t  wirs 


VITIOTIX  (Clost  B-130  Cl 
glaxs  inwlot«d.  high  h*al  r«ii%tonc« 


PUIN  ENAMIl  (CIms  A-105  Cl 
low*cott  •nofn«l«d  mogn«t  wir« 


NYFORM  {C\Q%%  A-105  Cl 
|h  r^sistoAct  to  winding  hozords 


IPOXY  (Clos*  B-130  C) 
oM-round  compotibility 


ELKCTRONICS 

Electronics  is  one  of  our  fastest  growing  indus¬ 
tries.  By  1965  there  will  be  thousands  of  new 
needs  and  new  jobs. 


NUCLEAR  ENERGY 

Nuclear  energy  is  now  supplying  power  for 
ships  and  electric  plants.  Future  possibilities 
are  virtually  unlimited. 


HEALTH 

Ever-increasing  opportunities  in  research,  de¬ 
velopment  and  production.  In  the  field  of 
antibiotics  50*'„  more  workers  will  be  required. 


EDUCATION 

The  giant  school-building  program  now  begin¬ 
ning  will  offer  new  jobs  to  many  thousands  of 
construction  workers. 


CHEMICALS 

Today  there  are  more  than  800,000  workers  in 
chemicals  and  related  industries.  By  1970,  there 
will  be  twice  as  many! 


COMMUNICATIONS 

As  our  nation  grows,  the  demands  made  upon 
communications  grow  proportionately.  Thou¬ 
sands  more  needs,  more  jobs. 


TRANSPORTATION 

Our  growing  population  demands  constantly 
increasing  mobility.  Result:  thousands  of  new 
opportunities,  new  jobs  in  the  coming  Jet  Age. 


FOODS 

The  trend  is  to  labor-saving,  ready-to-eat  pack¬ 
aged  foods.  This  new  phase  of  an  old  industry 
will  need  thousands  more  workers. 


CONSTRUCTION 

3  million  workers  will  benefit  from  new  high¬ 
way  and  construction  programs — and  esen 
more  workers  will  be  needed  soon. 


7  BIG  REASONS  FOR  CONFIDENCE  IN  AMERICA’S  FUTURE 


s.  MORE  RESEARCH  — 5 /fJ  hUHon  spent  each 
year  will  pay  off  in  more  jobs,  better  living, 
whole  new  industries. 

7.  MORE  NEEDS  — In  the  next  few  years  we 
will  need  more  than  $500  hillion  worth  of 
schools,  highways,  homes,  durable  equip¬ 
ment.  Meeting  these  needs  will  create  new 
opportunities  for  everyone. 


1.  MORE  PEOPLE—  Four  million  babies  year¬ 
ly.  U.  S.  population  has  doubled  in  last  SO 
years!  And  our  prosperity  curve  has  always 
followed  our  population  curve. 

2.  MORE  JOBS— Though  employment  in 
some  areas  has  fallen  off,  there  are  15  million 
more  jobs  than  in  1939— and  there  will  be 
22  million  more  in  1975  than  today. 

S.  MORE  INCOME  —  Family  income  after 
taxes  is  at  an  all-time  high  of  S5300-  is  ex¬ 
pected  to  pass  S7000  by  1975. 

4.  MORE  PRODUCTION  — U.  S.  production 
doubles  every  20  years.  We  will  require  mil¬ 
lions  more  people  to  make,  sell  and  distribute 
our  products. 

5.  MORE  SAVINGS  — Individual  savings  arc 
at  highest  level  ever— Si¥0  billion— &  record 
amount  that  is  now  available  for  spending. 


MARKETING 

Marketing  includes  sales,  consumer  research, 
product  and  package  design,  advertising  and 
public  relations.  All  need  new  skills  every  year 
— and  many  thousands  of  new  workers! 


Add  them  up  and  you  have  tho  makings 
of  anothor  big  upswing.  Wise  planners, 
builders  and  buyers  will  act  now  to  get 
ready  for  it. 


FREE!  Send  for  this  new  illustrated  booklet,  "Your  Great 
Future  in  a  Growing  America."  Drop  a  postcard  fo:  ADVER¬ 
TISING  COUNCIL,  Box  10,  Midtown  Station,  New  York  18,  N.Y. 
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WESTON  INSTRUMENTS:  STANDARDS  OF  STABILITY  IN  SCIENCE  AND  INDUSTRY 


TOP  ACCURACY  IS 
AT  YOUR  FINGER-TIPS 

. . .  with  Weston  Portable  Instruments 


Easy  portability,  exceptional  readabil¬ 
ity,  sustained  high  accuracy  . . .  these 
features  have  been  painstakingly  engi¬ 
neered  into  every  Weston  Portable. 
Each  is  hand  calibrated  by  direct  com¬ 
parison  with  precise  reference  stand¬ 
ards.  All  are  shielded  against  the  effects 
of  external  magnetic  fields  ...  far  in 
excess  of  ASA  requirements.  Weston 
Portables  are  equipped  with  long  mir¬ 
ror  scales  and  knife-edge  pointers  to 
eliminate  parallax  errors.  All  are  well 
compensated  for  temperature  changes. 

Models  93 1 , 90 1  and  622  make  up  a 
graduated  series  of  Weston  Portables. 
They  cover  a  broad  range  of  applica¬ 
tions  —  from  general  testing  in  field, 
plant  or  laboratory  to  the  exacting 
demands  of  electronics,  telephony  and 
temperature  measurement.  The  931 
group  and  the  901  group  have  scale 
lengths  of  4.0"  and  5.5"  respectively. 
The  unusually  sensitive  ‘622’  instru¬ 
ments  have  6.1"  scales,  with  pro¬ 
portionately  greater  accuracies  and 
readability. 

You’ll  find  complete  information  in 
the  Weston  bulletins  covering  these 
instruments.  Call  your  local  Weston 
representative ...  or  write  to  Weston 
Instruments,  Division  of  Daystrom, 
Inc.,  Newark  12,  N.  J.  In  Canada: 
Daystrom  Ltd.,  840  Caledonia  Rd., 
Toronto  10,  Ont.  Export:  Daystrom 
Int’l.,  100  Empire  St.,  Newatk  12,  N.  J. 
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L»ader  in  •lectrolytic  capacHort,  Mallory  introduced  the  first 
dry  electrolytics  .  .  .  the  first  85°  C  capacitor,  the  Mallory  FP 
.  .  .  and  the  first  high-temperature  tantalum  capacitor.  In 
recent  years,  Mallory  has  led  in  progress  in  miniature  ca¬ 
pacitors,  including  those  shown  here . . .  the  first  miniature 
electrolytics  economically  priced  for  commercial  use;  plus  a 
complete  line  of  subminiature  tantalum  models. 


Economical  ttrip-fypo  control!  cut  manufacturing  costs  .  .  .  are 
just  one  of  many  special  Mallory  designs  of  carbon  volume 
controls  including  models  for  use  with  printed  circuits,  with 
low  hop-off  resistance  for  transistor  circuits,  with  convenient 
push-pull  switch.  Mallory  precision  made  wire- wound  resis¬ 
tors  include  a  full  line  of  controls  and  vitreous  enamel, 
cement-coated  and  axial  lead  fixed  resistors. 


Get  More  From  Mallory 


^7  -w 


m 


CO,'--  « 


Ideal  powarfor  transistor!  is  the  mercury  battery,  pioneered  by 
Mallory.  High  energy  in  small  volume,  long  life  and  constant 
discharge  clmracteristics  make  this  battery  valuable  in  mini¬ 
aturized,  self-powered  equipment.  Another  Mallory  develop¬ 
ment  is  the  Solidion*  solid  state  battery,  capable  of  storage 
for  over  15  years.  It  is  ideal  for  stockpU^  systems. 
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Special  alactronic  componants  include  a  wide  selection  of  wafer 
and  push-button  switches,  and  a  series  of  jacks  and  plugs 
including  types  for  communications  and  military  uses.  The 
famous  Mallory  Inductuner,  a  high  precision  variable  in¬ 
ductance  tuning  element,  gives  superior  front-end  perform¬ 
ance  in  VHP'  and  UHF  bands. 
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Big  news  in  silicon  rocHflors  io  the  new 
Mallorv  Type  T  . . .  first  to  offer  radio 
and  Tv  manufacturers  high  reliability 
at  low  cost.  It  has  low  reverse  current 
and  low  forward  drop.  Unique 
Mallo-8eal*  encapsulating  compound 
enables  it  to  exceed  military  humidity 
test  requirements,  stand  250  hours 
boiling  water  test.  In  addition,  a  new 
line  of  Mallory  military  types  includes 
"top-hat”  and  stud-mounted  styles. 


.  More  Precision  Products  . . .  More  Engineering  Assistance 


In  the  Radio  and  Television  Industry,  for  example . . . 


From  the  r-f  ’'front  end”  to  the  power  supply, 
Mallory  offers  radio  and  television  manufac¬ 
turers  a  broad  line  of  precision-made  c'omponents 
. . .  and  skilled  engineering  assistance  in  their 
applications. 

Batteries,  capacitors,  controls,  resistors,  switches, 
vibrators  and  tuning  devices— all  these  products 
of  Mallory  represent  the  knowledge  of  more 
than  thirty  years  of  creating  and  manufacturing 
special  components  that  have  contributed  greatly 
to  electronic  progress. 

We  at  Mallory  are  privileged  to  have  been 
among  the  pioneers  of  the  radio  and  television 
industry,  and  to  have  had  a  part  in  its  spec¬ 
tacular  growth.  Among  our  contributions  have 
been  some  notable  "firsts”  —the  first  commercial 
vibrator,  the  first  85®  C  electrolytic  capacitor. 


the  first  mercury  battery,  and  the  first  silicon 
rectifier  to  provide  highest  quality  and  depend¬ 
ability  at  low  commercial  prices.  Today,  you  can 
get  from  Mallory  the  most  diversified  line  of 
components,  made  under  a  tradition  of  precision 
design  and  workmanship  that  is  unequalled  in 
the  electronics  industry. 

Because  the  Mallory  line  is  so  varied  and 
inclusive,  you  can  depend  on  Mallory  for  engi¬ 
neering  assistance  that  extends  across  the 
application  of  many  related  components  in  your 
specific  radio  or  television  circuit.  Not  merely 
specialists  in  a  few  components,  but  well  experi¬ 
enced  in  many,  our  staff  can  lend  valuable  help 
to  your  designers  in  achieving  peak  over-all 
performance  and  economy.  We’ll  welcome  the 
opportunity  for  a  consultation —just  call  or 
write  Mallory  today. 


Swving  liirfutlry  with  That*  Producit: 
Elvctrcmvchanical — Ratittort  •  Switchai  •  Tuning  Duvicat  •  Vibrators 
Elaclrachamical  —  Capacitors  •  Marcury  and  Zinc-Carbon  Bottarias 
Matollvrglcal — Contacts  •  Spacial  Matals  •  Walding  Motarlols 
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for  DEPENDABILITY  use 

HICKORY  BRAND 


ELECTRONIC  WIRES 
and  CABLES 


QUALITY-ENGINEERED  . 
PRECISION-MANUFACTURED 
PLASTIC  INSULATED  AND  SHEATHED 


HOOKUP  and  LEAD  WIRES 

Use  for  high  voltage  leads  to  cathode  ray  tubes.  Features 
high  dielectric  strength,  corona  resistance  and  minimum 
surface  leakage. 


20  AWG  7  X  2t  stlonded  copper  tinned 
.108"  r>om  dia  Spceitkotioni;  .035  flontc 
retardant  polyethylene  insulation,  color 
white.  Puncture  voltoge  32,000  volts.  Temp, 
rating  100^  C.  Suggested  working  voltage 
10,000.  Length:  25'  coil,  100'  spool. 


20  AWG  7  K  20  stranded  copper  tinned 
.168"  nom.  dio  Speciticotiens:  065  flame 
retardant  polyethylene  insulotion,  color 
white  with  r^  strip.  Puncture  voltoge 
54,000  volts.  Temp,  rating  100®  C.  Sug¬ 
gested  working  voltage  20,000.  Length: 
25'  coil,  100'  spool. 


INTERCOMMUNICATING  and 
SOUND  SYSTEM  CABLES 


Shielded  and  unshielded  cables  available,  also  com¬ 
posite  types.  Designed  for  long  service  life,  ex¬ 
cellent  mechanical  and  electrical  characteristics. 
Use  for  balanced  intercom  systems,  annunciators, 
telephones,  control  circuit  cable,  electronic  com¬ 
puter  cable  and  multiple  speaker  and  signal  sys¬ 
tems. 


MW  HOOKUP  WIRE 

Use  for  electronic  devices,  aircraft  instruments,  radio  and 
radar  transmitters,  receivers,  lighting  and  power  rectifiers. 
Thirty  color  combinations.  Features  high  dielectric  strength, 
resistance  to  acids,  alkalis,  oil,  flame  and  moisture.  Fungus- 
proof.  Temperature  rating  minus  40°  C  to  80°  C. 


3  conductors  22  AWG  7  x  30  Cu. 
tinned  015"  ms.  .189"  r>om  dio. 
Spccificatioits;  3  cond.  vinyl  plastic 
insulation  cabled  black,  red  and  white 
tinned  copper  braid  shield,  vinyl  jack¬ 
et  Length  15'  coil,  50'  coil,  100' 
spool,  500'  spool,  1000'  spool. 


NO.  8735 


SIZE  20  AWG 

Specifications;  Solid  tinned  copper 
conductor  .016  vinyl  insulation  .066 
diom.  Length:  25'  coil,  100'  spool, 
1000'  spool. 


8  corvluctors  22  AWG  7  x  30  strand 
.015  ’  ms  235"  nom  dio  Specifko- 
tions:  Cobled,  .020"  vinyl  jacket  over 
all  Colors:  Block,  blue,  brown,  green, 
oronge,  red,  white  ond  yellow.  Lerrgth. 
100'  spool,  500'  spool. 


NO.  §529 

(MW-C-20-(l)-U) 


SIZE  18  AWG 

Specifications;  16  x  30  stronded 
tinned  copper  corxtuctor  .016  vinyl 
insulation  .081  diam.  Length:  25'  coil, 
100'  spool,  1000'  spool. 


2  conductors  22  AWG  solid  .015"  ins. 
.015"  nom  dia  Specifications;  2  Cond 
vinyl  plastic  insulation  cabled  block 
and  red,  tinned  copper  spirol  shield, 
vinyl  jocket  Length:  100'  spool,  500' 
spool,  1000'  spool. 


COAXIAL  CABLES 


Maximum  operating  efficiency  in  applications  requiring 
high,  very  high  and  ultra-high  frequencies. 


Write  for  complete  information  on  the  complete  line  of 
Hickory  Brand  Electronic  Wires  and  Cables 


RG-SB/U 


RG-17A/U 


RG-S9A/U 


Electronic  Wires  and  Cables 


Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hkliory,  North  Carelino 
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Army  N«vy 
Type  No. 

luimp 

C*M«€t«r 

In. 

Dt«m«t«r 
Di«l««fr.  In. 

NnmtnnI 
Imf i^tnct 

Olimt 

Attnnnntsnn 

DB/100rt.  10% 
400  3000 

MC 

NnminnI 
Ovnmil 
Dmmf  r  In. 

EG  S8/U 

oosr  16  AWG 

0115" 

50 

65 

24 

*  0332" 

(G  I7A/U 

0195" 

0680" 

SO 

25 

11 

0870" 

RG-S9A/U 

0023" 

0146" 

75 

9 

30 

024r 

Sensitivity 

lOmv/lirtf  (mm).  Full  KttU  dtfltttion  frm 
chart  cfnler  i  JVQ  mv. 

McaMircmcni  Range 
.QlOt.  to  -UKh, 

Input  Impedance 

5  megohm  smgle-tndtd,  10  megohm  balanced. 

Frequency  Response 
D.C.  to  100  (ps, 

Recordiim  Channels 

Four,  2  event  channels  and  2  analog, 

Citart  .S|)eeds 

5,  25,  125  mmhec. 

Power  Requirements 

105-125v.,  00  ips,  135  watts  at  115». 


I 
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The  portability  and  remarkable  simplicity  of  the 
Brush  Mark  II  make  it  practical  to  use  anywhere. 

Wherever  you  work-in  research,  design  and 
development,  production,  field  testing — you  get  an 
immediate  ultralinear  record  of  performance  .  .  for 
quick  analysis  and  corrective  action  on  the  spot  .  . 
for  study  at  a  later  date  ...  for  reproduction  by 
conventional  low-cost  cofjy  methods. 

As  foolproof  as  you’d  hoped  for,  this  recorder 
has  built-in  arpplifiers,  permanent  calibration,  in* 
Slant  paper  loading  and  a  “white  glove’*  writing 
system.  Use  it  as  a  recording  voltmeter  ...  as  a 
.supplement  to  your  “scopes”. 

CALL~U’ RITE-WIRE  Jot  immediate  shipment  Jrom 
stock  — F.O.B.  Cleveland. 


—brush 


IXSTRUMEXXB 


Division  oi 


3406  PERKINS  AVENUE 


CLCvin: 


CCEVELANO  1*.  OHIO. 


To  a  man  floating  weightless  around  Space  Station 
C,  these  are  perhaps  meaningless  words— but  solid 
footing  is  highly  important  to  most  of  us  who  live 
and  work  on  the  surface  of  the  earth. 

Autonetics  has  established  a  solid  footing  in  iner¬ 
tial  guidance  through  12  years  of  successful  develop¬ 
ment  and  production  of  airborne  and  ocean-going 
systems,  as  well  as  systems  for  space  applications. 

The  healthy  growth  of  the  Autonetics  Guidance 
Engineering  department  — based  on  a  number  of 
highly  diversified  contracts  — has  created  new  senior- 


level  positions  in  the  fields  of  electro-mechanical  com¬ 
ponent  development  and  system  analysis. 

Well  qualified,  experienced  men  will  find  solid  foot¬ 
ing  in  this  permanent,  progressive,  and  successful 
organization  — plus  the  chance  to  create  and  to  grow 
in  one  of  today’s  most  challenging  fields. 

But  time’s  a-wasting.  Now  is  the  time  to  find  out 
what  the  future  holds  for  you  at  Autonetics. 

Please  send  your  resume  to  Mr.  B.  K.  Benning, 
Manager,  Employment  Services,  9160  E.  Imperial 
Highway,  Downey,  California. 


Autonetics 


NERVE  CENTER  OF  THE  NEW  INDUSTRIAL  ERA 

A  DIVISION  OF  NORTH  AMERICAN  AVIATION,  INC. 


,1 


34 


CIRCLE  27  READERS  SERVICE  CARO->- 


•4 


+  ‘  , 

r  ^ 

■H 


H'  For  better  looking  equipment, 
F  use  the  best  looking  resistors 


NEW  IRC 


New  attractive  appearance— 1 2  watt  and  1  watt 
New  smaller  size— 1  watt 

Ask  your  IRC  salesman  about  NEW  GBT  Carbmi  Composition  Resistors 


INTERNATIONAL  RESISTANCE  COMPANY  *401  N.  Brood  Slr«*l,  Phlladolphio  8,  Ponno.  In  Canada:  Intomotional  Rmittonca  Co.,  Ltd.,  Toronto,  Licomec 


STT  PI 


A  r  _  .A 


1  y'  '  i  ■  r-'  -  '  I  y  ' 


>\K 


•  .t»  .j 

\  \  ^  ™  ^  >v  %  ■  ^  ^  V.^  Vvi  -  N  X  T  ’K  *  /  N  ^ 

^ _ >  -v  ^  -  _/  \,> _ xV-1_  • 


- j  'w  ■> 

>-«  X  x\ 


X.  A 


^  ^  \  ^  ‘'\ 

'**  ~  ^  %  A  - ^  V  .'1^  - ‘  ^ 


S  NEED  IS  TODAY’S 


RC 


FT 


A 


A 


A 


S 


DA 


Making  major 
breakthroughs  in  brazing 
stainless  sandwich 


Two  radically  new  process  developments  by 
Temco  Engineering  may  well  revolutionize 
the  entire  concept  of  fabricating  stainless 
steel  honeycomb  structures.  One  is  “Tern- 
combing,”  Temco’s  continuous  process  ot 
stainless  sandwich  fabrication.  The  other  is 
a  simplified  “Two-Phase”  method  for  braz¬ 
ing  stainless  honeycomb  structures.  Patents 
now  are  being  applied  for  on  both  of  these 
processes. 

Conventional,  time-consuming  batch  braz¬ 
ing  methods  seem  primitive  compared  with 
Temcombing.  Panels  of  virtually  unlimited 
size  now  are  feasible  in  place  of  small, 
batch-made  panels,  thus  reducing  weight 
and  critical  tolerance  errors.  After  lay-up, 
finished  Temcomb  panels  can  be  turned 
out  at  rates  up  to  18  inches  per  minute, 
and  at  considerably  lower  costs  than  by 
batch  methods. 

Temco’s  exclusive  Two-Phase  resistance 
brazing  method  eliminates  the  need  for 
furnace  operations.  For  complex  shapes, 
the  Two-Phase  process  is  the  fastest  and 
most  advanced  developed  to  date. 


Advanced  weapons  systems,  probing  beyond 
Mach  3,  demand  whole  new  domains  of 
materials  and  reliability.  Temco  engineering 
capabilities  are  meeting  these  demands 
with  new  developments  and  fabrication 
techniques  in  stainless  steel,  titanium,  and 
other  high-temperature  materials.  Pioneer¬ 
ing  in  design,  tooling  and  production  for 
tomorrow’s  spacecraft  industry  is  part  of 
Temco’s  complete  systems  capabilities  — 
all  ready  to  meet  your  challenge. 


-’•'V-’v  - 
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CHALLENGE 


TOMORROW 
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Only  Merck  makes 

all  three  forms  of  ultra-pure 


for  semiconductor  applications 


Merck  Polycryslolline  Billets— have  not  been  previously  melted  in  quartz,  so 
that  no  contamination  from  this  source  is  possible.  Merck  guarantees  that  single 
crystals  drawn  from  these  billets  will  yield  minimum  resistivities  over  SO  ohm  cm. 
for  n  type  ntaterial,  and  over  100  ohm  cm.  for  p  type  material.  Merck  Silicon  Billets 
give  clean  melts  with  no  dross. 

Merck  Polycrystalline  Rods — are  ready  for  zone  melting  as  received  ...  are 
ideal  for  users  with  floating-zone  melting  equipment.  Merck  Polycrystalline  Rods 
(8  Vi  to  10 Vi  inches  long  and  18  to  20  mm.  diameter — smaller  diameters  on  special 
order)  yield  more  usable  material.  In  float-zone  refining  one  can  obtain  minimum 
resistivities  of  1000  ohm  cm.  p  type  with  minimum  lifetime  of  200  microseconds. 

Merck  Single  Crystal  Silicon— offers  manufacturers  without  floating-zone 
equipment  semiconductor  Silicon  of  a  quality  unobtainable  elsewhere.  No  crucible- 
drawn  crystals  can  match  the  reliability  of  Merck  single  crystal  material  in  semi¬ 
conductor  devices.  Merck  Single  Crystal  Silicon  is  available  with  min.  resistivity  of 
1000  ohm  cm.  p  type.  Other  resistivities  ranging  from  1.0  ohm  cm.  p  or  n  type  up 
to  1000  ohm  cm.  will  soon  be  available. 


OMaMtOa,  la. 


For  additional  information  on  specific  applications  and  processes,  write 
Merck  d  Co.,  Inc.,  Electronic  Chemicals  Division,  Dept.  ESS,  Rahway, N.J. 


ULTRA-PURE 

SILICON 


—a  product  of  MERCK 


BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 
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Better  Prints . . . 


Easier 

Printmaking . . . 


The  Prinl^ltQ 


Here's  the  advanced  Printmaster  810— with  fea¬ 
tures  that  outdate  every  other  whiteprinter  in  its 
price  class.  Now  you  can  assure  yourself  of  better 
whiteprints,  more  easily,  in  less  time. 

1.  More  compact — lower  in  height ...  saves  val¬ 
uable  floor  space,  allows  easier  lamp  replacement, 
better  control . . .  means  less  fatigue. 

2.  New  design  of  brush  feed  assembly ...  to 

automatically  control  curled  edges,  folded  corners. 

3.  New  print  pick-off  . . .  prevents  tearing,  sticking 
or  scratching. 

4.  Improved  tracing  release  . . .  convenient  release 
pedal  means  immediate  control  of  tracing  and 
print— no  loss  of  time  and  material. 

5.  Cool  cylinder  design . . .  means  practically  no  stick¬ 
ing  in  processing  plastic-coated  materials  and  foils. 


6.  New  filtered  air  system  . . .  Fiberglas*  filter  de¬ 
livers  filtered  air— for  cleaner  machine,  cleaner 
prints— means  less  shut-down  time  for  cleaning. 

And  Ozalid  offers  other  great  proven  features  such  as 
new  steel  frame  support  .  .  .  double  paper  rods  .  .  . 
both  rear  and  front  delivery  . .  .  and  U/L  approved 
safety  devices. 

Why  not  test-run  your  own  tracings  through  the  new 
“810”?  Simply  call  your  local  Ozalid  representative 
or  write :  Ozalid,  Dept.  L-10-10,  Johnson  City,  N.  Y. 


Flr«t  Name  In  WHIteprintIng 


A  Diviiion  of  Gonorol  AniNno  &  Rim  Corporation 
h  Canada:  Hvghot  Owont  Company ,  Ud.,  Morttrool 
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Eimac  Announces... 

Six  New  Ceramic  Reflex  Klystrons 


1K20  Scries  X  and  K  Band  Klystron  (left) 
1K125C  Series  C  Band  Klystron  (right) 


Two  important  frequency  ranges  in  the  C,  X  and  K  bands  radiation  cooling 

are  now  covered  by  Eimac  ceramic  reflex  klystrons.  associated  equipr 

Eimac's  advanced  stacked  ceramic  design  gives  these  C-band 

tubes  exceptional  ruggedness  and  frequency  stability.  3700  to  5000  Me 

The  four  new  tubes  of  the  1K20  series  cover  8500  to  tubes  ideal  for  r 

11,700  Me.  at  power  levels  to  50  milliwatts.  These  tubes  munication.  Tunin 

are  specifically  designed  for  use  in  the  severe  vibration  RF  gap  avoids  sei 

and  temperature  enviranment  of  air-borne  and  missile  finned  cooler  am 

radar  systems.  They  will  withstand  vibration  levels  of  1 5G  minimize  cooling 

in  any  reference  plane  with  less  than  100  kilocycle  f re-  know-how 

quency  deviation.  Rated  for  use  at  any  altitude,  the  1K20  brinas  comp 

series  tubes  are  conservatively  rated  at  -f  250°C  seal  tern-  reliability  to 

perature.  A  new  non-contacting,  non-microphonic  tuner  ^ 

permits  noise-free  tuning  of  the  tubes  through  their  com¬ 
plete  ranges.  Low  beam  voltage  requirement  and  simple 

For  further  information  request  a  copy  of  the  brochure 
*‘A  New  Line  of  Eimac  Reflex  Klystrons" 

EITEL-McCULLOUGH,  INC. 

SAN  CARLOS,  CALIFORNIA 

Cabl*  Addreu:  EIMAC,  SAN  CARIOS 

SimeiC  for  ceramic  reflex  klystrons 

GENERAL  CHARACTERISTICS 


radiation  cooling  minimize  the  weight  and  complexity  of 
associated  equipment. 

Two  new  C-band  tubes  comprising  the  1K125  series  cover 
3700  to  5000  Me.  Power  levels  up  to  2  watts  make  these 
tubes  ideal  for  reliable  broadband  point-to-point  com¬ 
munication.  Tuning  by  dielectric  slug  rather  than  variable 
RF  gap  avoids  sensitivity  to  shock  and  vibration.  Integral- 
finned  cooler  and  higher  operating  temperature  ratings 
minimize  cooling  requirements. 

Eimac  know-how  in  the  field  of  ceramic-metal  tube  design 
now  brings  compactness,  ruggedness,  high  performance 
and  reliability  to  these  important  microwave  frequencies. 


Tm 

Frc^.  Range  Me. 

Bean  Valtagc 

Pawir  Output 
Range 

Reflector 

Voltage 

1K125CA  .  .  . 

37004400 

1000  Vdc 

1.5  to  2.0  W 

0  to —500  Vdc 

1K125CB  .  .  . 

4400-5000 

1000  Vdc 

2.0  to  2.3  W 

Oto  —500  Vdc 

1K20XS  .  .... 
1K20XK  .  .U. 

8500-9300 

300  Vdc 

25  to  50  mW 

0  to  —250  Vdc 

9200-10,000 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

1K20X0  .  .  . 

10,000-10,800 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

1K20KA  .  .  . 

10,700-11,700 

300  Vdc 

25  to  50  mW 

Oto— 250  Vdc 

HIPERNAS  II 


A  new  concept  in  advanced  INERTIAL  NAVIGATION  SYSTEMS 

"  /  /  \  \ 

Bell  has  outstanding  opportunities  for  experienced  engineers  and  scientists 

in  the  following  areas: 

•  Inertial  navigation  system  analysis  and  design 

•  Design  and  evaluation  of  gyros  and  accelerometers 

•  Airborne  digital  computer  application 

•  Inertial  test  equipment  development  and  design 

•  Transistorizing  of  analogue  and  pulse  circuitry 

•  Advanced  design  and  packaging 

Assignments  embrace  a  high  level  of  design  and  development  problems. 

Learn  about  the  personal  opportunities  and  unexcelled  benefits  now  available 
to  you  on  this  challenging  program.  Send  resume  of  your  qualifications  to: 

Supervisor  of  Engineering  Employment,  Dept.  H-51,  BELL  AIRCRAFT 
CORPORATION,  P.  O.  Box  One,  Buffalo  5,  New  York. 

f^iagara  Frontier  Division 
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A  NEW  MEMBER 
OF  THE  ^S^a,T»xtSL-n.  SILICON  RECTIFIER 
LOW  CURRENT  FAMILY.  .  . 


RECTIFIERS  ACTUAL  SIZE 


ELECTRICAL  RATINGS 

CAPACATIVE  LOAD 


Mt>. 

CURRENT  RATINGS  AMPERES 

S.  T. 
Typt 

PMk 

InvtfM 

Max. 

RMS 

Max 

0.  C. 

Load 

Max  RMS 

Max.  Recurrent 
Peak 

Surge  1 

AMS  Max.  1 

55*C 

lotrc 

150*C 

55’C 

100“C 

150*C 

55’C 

ICC  c 

150*C 

55»C 

lOO'C 

150-C 

lOH 

100 

70 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

30 

30 

15 

20H 

200 

140 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

30 

30 

15 

30H 

300 

210 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

30 

30 

15 

40H 

400 

280 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

30 

30 

15 

50H 

500 

350 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

03 

30 

15 

60H 

600 

420 

.75 

.5 

.25 

1.875 

1.25 

.625 

7.5 

5. 

2.5 

30 

30 

15 

Features 

•  High  Reliability — 

Extra  Heavy  Duty  JutKtion 

•  Hermetically  Sealed 
Welded  Case 

•  Small  Size 

•  Low  Price 

•  Mass  Production 

•  Available  from  Stock  in 
Many  Ratings 


-^rkes* 
Tarzian 


RECTIFIER  DIVISION 

DEPT.  D.4,  415  N.  COLLEGE  AVE.,  BLOOMINGTON,  IND. 


IN  CANADA!  700  WESTON  RD..  TORONTO  0.  TEL.  ROGERS  2-7BSB  •  EXRORTt  AD  AURIEMA,  INC..  NEW  YORK  CITY 
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MODUS 


NUCLEAR  ENERGY 
BALLISTICS 
RADAR  RESEARCH 


DeSJ/UUMNS 

SYNCHROSCOPE  204  A 


The  fynchrotcope  204  A,  an  apparatus  of  very 
high  performance,  it  unique  in  making  it  possible 
to  record  ultra-rapid  phenomena  reachingseveral 
thousand  kilometert-tecond.  It  offers  the  tame 
characteristics  of  precision  and  safe  operation 
that  hare  secured  the  universal  reputation  of  the 
Electronic  Department  of  the  Ribet-Desjardint 
Company. 


-  OSCIUOSCOMS  AND  STNCNkOSCOMS 


In  order  to  receive  technical  particulars  on 
the  equipment  of  interest  to  you  please  write  to 


^tBET 
UEiJARDMi 

MEASURE  -  CONTROL  DEPARTMENT 
13-17,  Rue  Perier,  Montrouge  (Seine),  Fronce 
Tel.  ALE  24-40  -  CODE  WORD :  PILACELECT,  MONTROUGE 


Ribet-Desjardins  are,  among 
others,  suppliers  (or  : 

The  French  Atomic  Energy  Authority, 
National  French  Center  for  Scientific 
ResearcKtheMarcel  Dassault  Aircraft 
Works,  the  Bretigny  Flight  Test 
Center,  the  French  N ational  Defence, 
SNCF(the  French  Rail  ways),  Oerlikon 
(Switzerland),  Transmission  Services 
for  the  Belgian  and  Netherlands 
Armies,  the  Universities  of  Liege  and 
Brussels,  Polish  and  Yugoslav  Central 
Purchasing  Authorities,  Brandt 
Company,  French  Public  Health 
(neuro-biologic services  for  hospitals). 


I  |i»<ai-ji>c  i»i  •  I  I  I  —  I  — 

II  -SENEkATORS  AND  WOlllERS  . 

HMwtiia  um  sitmi  rttosiow  [MODuunowl  mum 
to  y  •  too  kc  ^  +/  ->■»%  - 

10  .  300  Ml  0.1  » 
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100  kci  •  30  «K 
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I  =  */■  I  3-30 
"Scpi  •  SO  h  (rwM 
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MANUFACTURING  CO.,  INC 


Idea  Obsoletes  Old  Switches 


Missiles . .  Computers . .  Communications 


For  Telemeteriiig 


*  Saves  time  and  money  on  operating  and 
repairs. 

*  Has  definitely  longer  life. 

*  Now  being  supplied,  under  U.  $.  Gov’t  speci¬ 
fications,  for  use  by  the  Navy  in  communica¬ 
tions  equipment  both  aboard  ship  and  in 
shore  installations. 


■p- j  TABET  Rotary,  Wafer  Switches  have  been  proved  by  extensive  tests  on 
all  types  of  time  sequence  switching  for  both  manual  and  motor  driven 
operation.  Easily  adaptable  for  stepping  switch  service. 

■I— Individual  TABET  switch  wafers  (including  rotary  sections)  are  instantly 
'  removable  without  unsoldering  or  disassembling. 

If— TABET  printed  circuit  wafers  permit  unlimited  choice  of  switch  circuit 
P~~'  configurations. 

■r  y-»  TABET  wafers  plug  into  rugged,  semi-floating,  printed  circuit  receptacles 
1*'“'  — which  can  be  designed  to  match  any  wafer-circuit  terminating  patterns. 

T.\BET  wafer  contact  surfaces  are  heavily  silver-plated  for  maximum 
life  and  low-resistance  contact.  Rhodium  plating  is  used  for  motor-driven, 
high  speed  switching. 

An  outstanding  feature  of  the  TABET  Rotary  Switch  is  the  foje  with  which 
repairs  and  alterations  can  be  made. 

•  It  never  is  necessary  to  remove  wires  from  the  TABET  Switch. 

•  Both  the  TABET  wafers  and  their  receptacles  are  easily 
removed. 

•  It  is  impossible  to  make  errors  in  replacements  on  the  TABET 
Switch. 


McnnkH 
Mo«or-Orlv«n 
CpnMnwoin  ^ 
or  Stopping? 


TAIET  Rotary,  Wofor 
Switctios  oro  monufoetwr- 
od  undor  U.  S.  folonl 
Nos.  2,132.901  and 
2,14 1,460.  Olhar  U.  S. 
and  Paraign  pattnis 
praienlly  ora  ponding. 


jiw.  , 

Wofor  Housing  Attombly 


TABET  Rotory,  Wafer  Switches 
can  be  supplied  with  one  to 
twenty-four  wafers. 


Switch  Showing  Wafer 
Mounting  Arrangement 


For  full  Information  on  tho  odcptobility  of  TABET  Switchoi  to  ntods  of  your  buiinoss,  oddross: 


1336  BALLENTINE  BOULEVARD 


NORFOLK.  VIRGINIA 
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EXPANDED  LINE!  EXCLUSIVE  FEATURES! 

OHMITE,  universally  recognized  manufacturer  of  high  quality  electrical  components, 
now  offers  industry  an  expanded  line  of  variable  transformers.  The  three  basic  models 
listed  below  provide  current  ratings  sufficient  to  meet  a  large  percentage  of  industrial 
applications.  The  new  line  is  available  in  enclosures,  tandem  assemblies,  and  other 
m(xlifications.  Ohmite,  the  only  manufacturer  in  the  industry  producing  both  power 
rheostats  and  variable  transformers,  offers  rheostat-transformer  tandem  combinations. 


UNSURPASSED  OHMITE  CONSTRUCTION! 

Note  all  these  advanced  Ohmite  “v.t.”  features:  ^rea/er  capacity  for  equal  size — Models 
VT2  and  VT4  offer  a  "bonus”  in  current  at  no  increase  in  cost  over  comparable  com¬ 
petitive  units;  positive  current  transfer,  achieved  in  all  “v.t.”  models — a  pigtail  from 
the  brush  to  a  large  slip-ring  contacts  a  large  area  of  the  terminal;  table  or  panel  mount¬ 
ing — on  Models  VT4  and  VT8,  shaft  can  be  positioned  for  panel  or  table  use;  inter¬ 
changeable  with  other  popular  types  of  variable  transformers — Model  VT2  has  single¬ 
hole  mounting,  Models  VT4  and  VT8  match  popular  3-  or  4-holc  mountings;  reversible 
direct  reading  dial — calibrated  on  one  side  for  normal  line  connection  and  on  the  other 
side  for  overvoltage  connection;  heavily  plated  rhodium  brush  track  guarantees 
longer,  trouble-free  performance. 


MANY  VARIATIONS 


Transformers  can  be  provided 
with  many  variations  to  meet 
different  requirements  such  as 
special  shafts,  mountings  for 
varying  panel  thicknesscs,aux- 
iliary  switches,  taps  on  trans¬ 
former  winding  for  fixed  inter¬ 
mediate  voltages,  and  motor 
drives  for  remote  control  or 
servo-operation. 


BASIC  MODELS 

MODEL  VT2  MODEL  VT4  MODEL  VT8 

Input  voltage;  I20v,  60  cycle.  Input  voltage:  I20v,  60  cycle.  Input  voltage:  I20v,  50/60 

Output  voltage:  0-132,  0-120.  Output  voltage:  0-140,  0-120.  ^cle. 

Max  output  at  any  brush  set-  Max  output  at  any  brush  set-  Output  voltage:  0-140,  0-120. 

ting:  1.5  amp.  ting:  3.5  amp.  Max  output  at  any  brush  set¬ 

ting:  7.5  amp. 

AVAILABLE  FROM  OHMITE  DISTRIBUTORS  OR  DIRECT  FROM  FACTORY 
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Variable  Transforoiers 

INDUSTRY'S  MOST  ADVANCED  DESIGN! 


Ohmite  Variable  Transformers  are  available  in  enclosures  for 


r-  -  . 

o' 

ENCLOSURES 


portable  or  fixed  use  (back-of-panel  or  surface  mounting). 
Units  feature  modem  styling,  rugged  construction,  and  are  de¬ 


signed  for  convenience. 


Ohmite  Tandem  Assemblies  can  be  furnished  in  all  three  sizes 
of  Ohmite  Variable  Transformers.  Exclusive!  Ohmite  can  also 
provide  tandem  assemblies  combining  famous  Ohmite  Power  I 
Rheostats,  and  Ohmite  Variable  Transformers. 


TANDEM 

ASSEMBLIES 


Write  for  Bulletin  151 


RHEOSTATS  RESISTORS  RELAYS 
TAP  SWITCHES  R.F.  CHOKES 
VARIABLE  TRANSFORMERS 
TANTALUM  CAPACITORS 


MANUFACTURING  COMPANY 

3610  HOWARD  STREET  •  SKOKIE,  ILLINOIS 
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New  Heath  plant 


equipped  with 


ACE  shielded  enclosures 


Heath  Company  —  manufacturer  of  the  fa¬ 
mous  Heathkit  line  of  Amateur  Radio  Kits, 
Hi-Fi  Equipment  and  Electronic  Instru¬ 
ments — believes  in  positive  r-f  interference 
protection.  The  company’s  new  plant  at  Ben¬ 
ton  Harbor,  Michigan,  has  ACE  shielded  en¬ 
closures  for  its  design  and  development  work 
.  .  .  for  repairs  and  alignment.  All  critical 
measurements  are  completely  shielded  from 
r-f  interference. 

ACE’s  patented  RFI*  and  Cell-Type  Designs 
guarantee  high  attenuation  with  dependable 


First  and  Finest  in  Shielded  Enclosures 

ACE  ENGINEERING  &  MACHINE  CO.,  INC. 

Tomlinson  Rood  •  Huntingdon  Valloy  •  Ponnsyivsnia 
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r-f  interference  protection  at  all  frequencies. 
Modular  construction  permits  quick-and- 
easy  size  changes.  Enclosures  are  designed 
and  constructed  to  ensure  permanent  r-f 
leak-proof  performance. 

•  •  • 

Let  an  ACE  Engineer  help  you  work  out  an 
effective  and  economical  solution  to  j/our 
shielding  problem.  Whether  your  problem 
involves  one  unit  or  many,  you’ll  find  that 
*  ACE  has  the  experience  and  the  facilities  to 
handle  the  complete  job.  Write  for  free 
catalog  on  standard  ACE  enclosures. 

*Lindi«)r  Struttur* 


■I 
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MOTOROLA 

high  power y/ high  current 

Transistors 


The  unique  internal  design  of  these  high  power  transistors 
enables  Motorola  to  achieve  volume  production  while 
maintaining  a  laboratory  standard  of  quality. 


A  Motorola’s  unusual  "clip  technique"  eliminates  in¬ 
ternal  wiring  . . .  greatly  improving  device  dependability. 
Self  jigging,  automatic  assembly  prevents  human  error. . . 
enables  Motorola  to  specify  exact  limits. 


B  Miracle-Ring  Emitter  provides  greater  effective  area 
permitting  higher  current  operation. 


C  Industry  standard  TO-3  package  with  solder  ter¬ 
minals  and  welded  hermetic  seal  is  designed  to  meet  or 
exceed  the  mechanical  and  environmental  requirements 
of  military  specification  MIL-T-19500A. 


Because  of  Motorola’s  advanced  design  and  carefully 
controlled  production  techniques,  you  can  incorporate 
these  Motorola  transistors  in  your  circuits  with  complete 
confidence  that  they  will  provide  highest  efficiency. . . 
maximum  reliability. 

...write  lor  complete  technical  data.  TODAY  I 


FOR  COMPLETi 
TECHNICAL  INFORMATION 

concerning  these 

high  power/high  current  transistors, 
write,  wire  or  phone 
MOTOROLA,  INC. 

5005  East  McDowell  Road 
Phoenix,  Arizona 
BRidge  54411 
Teletype  Px  80 


ouANFirr* 


MOTOROLA 

SEMICONDUCTORS 


DC  COIXCCTO*  CUMCNT  (MtPtMtS  I 


MOTOeOlA,  INC.,  3005  E.  McDOWEll,  EHOENIX,  ARIZONA 


RIDOIFIIID,  NEW  JERSEY 
540  a«r9*n  louUvtrd 
WHilMy  3-7300 


CHICAGO  44.  IlllNOIS 
4900  WmI  riourncy  SlTMf 
ESlwbfo^  9-3200 


HOllYiyOOO  M.  CAII90RNIA 
6333  SwAMt  loulcvard 
Hollywood  3-3230 


REGIONAL  OFFICIS 
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Precision 


MMcma 


These  Lighted  Pushbutton  Switches 

Versatility ...  Flexibility 


m 


I 

I 


"100PB1"  Series 
Momentary  action — contact 
transfer  only  while  button  is  de¬ 
pressed.  Provides  positive 
"touch  feedback”  or  "feel” 
which  reduces  the  chance  of  false 
operation.  2,  3,  or  4-pole  units 
are  available. 


3-Pole 

Unit 


<4-Pole 

Unit 
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“100PB3” 

Series 

Maintained  con¬ 
tact,  alternate 
action  operation. 
Each  push  of  the 
button  alternately 
transfers  and  re¬ 
stores  tbe  con¬ 
tacts  of  the  two 
switches.  The 
switches  in  this 
and  other  "100- 
PB”  series  assem- 
bliesare  the"SM” 
subminiature. 


2-Pole  Unit 


Designed  For  Computers,  Business  Machines, 
Electronic  Data  Processing  Equipment, 

Scientific  Instruments  and  Communication  Systems 


The  above  panel  illustrates  how  the  “lOOPB”  series  lighted  push¬ 
button  switches  can  be  mounted  in  openings  to  accommodate  one 
or  more  units,  each  button  separated  by  assembly  barriers. 


These  switch  assemblies  and  indicator  lights  simplify  construction 
of  paneb,  combine  good  appearance  in  minimum  space.  Each 
switch  assembly  contains  two  lamps  for  choice  of  lamp  circuitry. 


The  1.00'  X  0.75'  translucent  plastic  buttons  are  available  in  red, 
yellow,  blue,  green  or  white— easily  replaced  or  interchanged. 
Pushbutton,  lamp,  and  switch  are  combined  into  a  single  assembly, 
thus  reducing  panel  area  to  an  absolute  minimum.  Lamp  and 
switch  terminab  are  isolated. 


Switch  assemblies,  except  "100PB3”  series,  are  available  with  two, 
three,  or  four  SPDT  subminiature  switches,  rated  at  5  amps  125 


Switches  have  uses  unlimited 


have--Eye  Appeal ... 

■  ■ .  Require  Less  Panel  Area 


I  I 


or  250  vac;  or  3  amps  inductive,  5  amps  resistive,  30  vdc.  Send 
for  Data  Sheet  143. 

r  The  five  buttons  at  the  right  of  the  main  illustration  are  ofH 
I  the  *'50PB'’  series.  Buttons  of  four  shapes,  in  red,  yellow,  blue,  I 
I  green  and  white  are  available.  Send  for  Data  Sheet  133.  J 


MICRO  SWITCH  .  .  .  FREEPORT,  ILLINOIS 

A  divkion  of  Honeywell 

In  Canada:  Honeywell  Controlt,  Ltd.,  Toronto  17,  Ontario 

Consult  with  a  MicBO  switch  Sales  Engineer. 

Look  in  the  Yellow  Pages  for  location  of  Branch  Office 

||1  Honeywell 

I  MICRO  SWITCH  PRECISION  SWITCHES 


, _  t 


•  a 


“100LT1’* 

Series 

Matching  indi¬ 
cating  light  as¬ 
sembly,  without 
switch  mecha¬ 
nism.  Provides 
panel  harmony. 
Has  same  button 
and  lamp  combi¬ 
nations,  and  same 
means  of  mount¬ 
ing  as  the  com¬ 
plete  switch  as¬ 
sembly. 

LT1  Indicating 

Light  Aasennbly 


“100PB4’*  Series 
Magnetically  held  "macswitch” 
contains  a  d-c  solenoid  whose  ter¬ 
minals  are  electrically  isolated  from 
the  lamp  and  switch  terminals. 
With  solenoid  not  energized  switch 
action  is  momentary;  with  solenoid 
energized  switch  contacts  remain 
transferred  until  electrically  re¬ 
leased.  2,  3,  or  4-pole  units  are 
available. 


2-Pols 

Unit 


3-Pols 

Unit 


4-Pols 

Unit 
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NEWS  ABOUT  SILICON  DEVICES 


Reverse  current:  10  amp.  Rectification  ratio:  10,000,000:1 

Now. . .  new  efficiency  for  TV  power  supplies  with 
dependable  diodes  of  Du  Pont  Hyperpure  Silicon 


More  efficient  power  supplies  .  .  .  sav¬ 
ings  in  space  and  weight  .  .  .  important 
reasons  why  TV  manufacturers  are  re¬ 
placing  conventional  rectifying  systems 
w  ith  silicon  diodes.  Today,  several  types 
of  silicon  diodes  and  rectifiers  are  read¬ 
ily  available  for  TV  circuits.  TV  manu¬ 
facturers  have  tested  silicon  rectifiers 
and  report  no  noticeable  change  in  out¬ 
put  voltage  under  continuous  load  con¬ 
ditions  over  long  periods  of  time.  Sili¬ 


con  compcments  can  operate  in  ambi-  ’ 
ents  from  -65°  to  150°  C.  They  main¬ 
tain  excellent  electrical  stability  and 
resist  aging. 

Silicon  components  have  high  shock 
and  vibration  limits.  They  are  up  to 
99Sc  efficient  in  units  operated  at  60  cps. 
and  require  little  maintenance.  Silicon 
cells  permit  a  rectification  ratio  as  high 
as  10  million  to  1— almost  necligihle 
reverse  conductance.  Silicon  bridges  are 


siUCOiM 


^NEW  BOOKLET  ON  DU  PONT  HYPERPURE  SILICON 

You’ll  find  our  new,  illustrated  booklet  about  Hyperpure  Silicon 
helpful  and  interesting— it  describes  tbe  manufacture,  properties 
and  uses  of  Uu  Pont  Hyperpure  Silicon.  Just  drop  us  a  card  for 
your  copy.  E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.),  Pigments  De¬ 
partment,  Silicon  Development  Group,  Vi  ilmington  98,  Delaware. 
(This  offer  limited  to  United  Slates  and  Canada.) 
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available  with  ratings  from  1  to  l,OfK) 
amperes  and  more  than  6(X)  volts  rms. 

Note  to  device  manufacturers  :You  can 
produce  silicon  transistors,  rectifiers  and 
diodes  of  the  highest  quality  with  Du  Pont 
Hyperpure  Silicon.  It's  nt»w  available  in 
three  grades  for  maximum  etficiency  and 
case  of  use  .  .  .  with  a  purity  range  of  .'t  to 
11  atoms  of  boron  |)er  billion.  Technical 
information  on  crystal  growing  is  available 
from  Du  Pont  .  .  pioneer  producer  of 
semiconiluctor-grade  silicon. 

PIGMENTS  DEPARTMENT 


HYPERPURE 

SILICON 


BETTER  THINGS  FOR  BETTER  UVING 
.  .  .  THROUGH  CHtMISlKY 
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Type  11 
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Type  20 
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NEW  BLUEI 

'adds  another  refinement  to  CLARE  Springdriven  Stepping  Switches 


STANDARD  AT  NO  tXTRA  COST 


CONSIDER 

what  these  Superior  Features  will  do  for  YOU  / 


•  HtOH  INSULATION  RSSISTANCE 

100,000  megohms  minimum  between  switch  points 
and  between  each  point  and  frame. 


•  STABLE  INSULATION  RESISTANCE 

Maintains  100,000  megohms  minimum  resistance 
over  temperature  range  from  — 55®c  to  +85°c. 


•  LOW  MOISTURE  ABSORPTION 

Maintains  low  leakage  characteristics  in  humid 
environment.  Water  absorption;  48  hours  at  50°c, 
“  0.5%  (astm  Test  D570). 

Find  out  the  many  other  superior  qualities  of 
CLARE  Springdriven  Stepping  Switches.  Call  or  write: 
C.  P.  Clare  &  Co.,  3101  Pratt  Blvd.,  Chicago  45,  Illinois. 
In  Cancula:  C.  P.  Clare  Canada  Ltd.,  2700  Jane  Street, 
Toronto  15.  Cable  Address:  clarelay. 

Smnd  for  CLARE  EngInmmrIng  Bullmtin  i  101 


•  OOOD  ARC  RESISTANCE 

Endures  arcing  from  wiper  contacts,  maintaining 
high  resistance  to  diele^ric  breakdown.  Arc  re* 
sistance:  140  seconds  (astm  Test  D495). 

•  MECHANICAL  STRENGTH  A  STABIUTY 

High  tensile  and  compression  strengths.  Holds 
mechanical  dimensions  throughout  age  and  tem* 
perature  variations  (vital  to  retention  of  stack 
tightness.)  Lifetime  shrinkage:  approximately 
.001  in. /in. 

•  MEETS  MIL  SPECIFICATIONS 

MIL-P— 14D  (Type  MDG) 

MIL-P-4389  (USAF) 

This  new  Blue  Insulation  supplied  as  standard  on  all  glare 
Springdriven  Stepping  Switches  as  soon  <u  present  stocks  of 
Bakelite  insulators  are  used  up.  No  extra  cost. 


FIRST  in  the  industrial  field 


I 


/  . 


Thea*  ■hielded  coil  forma  offer  the  utmoet  in  reliability  due  to  their  unique 
dneirn  and  oonetriiction.  Dimeneiona  whon  mounted,  includina  terminala. 
are:  LS-9,  diameter  x  H'  high;  LI^IO,  x  ,  LS-11,  ■%«*  x 
Each  form  mounta  by  a  ainsle  atud.  Sinsle  iayer  or  pie-type  windinga  to 


your  apeciBcationa.  LS-14  ia  douUe-endad  for  primary  and  aaoondary 
windinga  with  aeparate  tuning  aluga  for  indopendant  turdnc  of  each  aaetion; 
ita  ovendl  length  excluding  tuning  aluga  ia  I  ‘m'i  OD  ia  H  .  Sae  pimtograpb 
below  for  new  aluminum  nouaing  ahitMed  coil  forma. 


Reliability  —  under  any  condition! 


Cambion®  miniaturized  shielded  coil 
forms  are  highly  shock  resistant.  With 
mechanically  enclosed,  completely 
shielded  coil  winding,  they  bring  all  the 
TUggedness  and  dependable  perform* 
ance  you  require  for  your  "tight  spot” 
applications  —  IF  strips,  RF  coils, 
oscillator  coils,  etc. 

Cambridge  Thermionic  Corporation 
combines  quality  control  with  quantity 
production  to  supply  exactly  the  com* 
ponents  you  need,  in  any  amount.  Our 
quality  control  includes  material  certifi* 
cation,  checking  each  step  of  produc¬ 
tion,  and  finished  product.  And 
Cambion  quantity  production  means  we 
can  fill  your  orders  for  any  volume, 
from  smallest  to  largest. 

Any  Cambion  coil  form  may  be  wound 
to  your  specifications  in  any  desired 
quantity.  For  samples,  sp^ifications 
and  prices,  write  to  Sales  Engineering 
Dept.,  Cambridge  Thermionic  Corpo¬ 


ration,  437  Concord  Ave.,  Cambridge 
39,  Mass.  On  the  West  Coast  contact 
E.  V.  Roberts  and  Associates,  Inc.,  5068 
West  Washington  Klvd.,  Los  Angeles 
16  and  1560  Laurel  St.,  San  Carlos,  Cal. 

New  aluminum  housing  shielded  coil  forms  with 
anodized  finish.  Available  in  three  sizes,  as  variable 
tamper-proof  units  with  positive  lockina  mecha¬ 
nism  and  more  precise  tuning,  or  as  fixea  shielded 
coil  forms.  Flanice  mounted  by  means  of  two 
number  2-56  screws.  Mounted  heights  above 
chassis  are  ^ii*«  and  H*  (in  variable  units  ex¬ 
clusive  of  tuning  element). 


CAMBRIDGE  THERMIONIC  CORPORATION 


Makers  of  guaranteed  electronic  components,  custom  or  standard 
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Volume  output  makes  Tung-Sol/Chatham 
6528  available  for  widespread  use! 


Enthusiastic  acceptance  of  the  6528  Twin  Power  Triode 
forced  rapid  expansion  of  production  quotas,  in  turn 
resulting  in  lower  manufacturing  costs.  These  savings  are 
reflected  in  lower  prices  to  the  user  making  Type  6528 
economically  practical  for  a  vast  number  of  new  industrial 
and  military  applications. 

Type  6528  requires  fewer  passing  tube  sections  .  .  . 
permits  lower  range  control  circuits  . .  .  and  combines  low 
internal  tube  drop  with  top  control  sensitivity  —  a  definite 
advantage  over  previous  series  regulators.  Also,  6528 
triodes  may  be  used  in  parallel  or  separately.  This  simpli* 
fies  circuitry  .  .  .  saves  space. 


Tung-Sol  Electric  Inc.  specializes  in  special-purpose 
tube  development  .  .  .  can  match  any  design  requirement 
you  have.  For  full  data  on  Type  6528 ...  to  fill  any  power 
tube  socket  .  .  .  contact:  Tung-Sol  Electric  Inc.,  Newark 
4.  N.  J.  Commercial  Engineering  Ofiices:  Bloomfield  and 
Livingston,  N.  J.;  Culver  City,  Calif.;  Melrose  Park,  III. 


TYPE  6528  RATINGS 

Max.  plate  dissipation  per  tube . 

Max.  plate  dissipation  per  section . 

Max.  steady  plate  current  per  section . . . 

Max.  plate  voltage  . 

Max.  heater  cathode  voltage . 

Amplification  factor* . 

Transconductance  per  section* . 

*  Average  characteristics  at  Ef^—  lOOv,  Eg  — 


.60  watts 
.30  watts 
.300  ma. 
400  volts 
.300  volts 


.  .37,000  ^mhos 
■4v,  fk  =  185  ma. 


DKION  HATURIS  OP  TUNO-SOl/CHATHAM  TYPf  S53II 

1  Hard  gloM  snvalop*  parm!li  f«ll  ovt-gotting  .  .  .  tokat 
highor  tamporahirat  wilhovt  got  •voKilten  .  .  .  incrsoiss 
Ihormal  thock  rsiittonc*. 

2  Zircenlutn-coalod  graphils  onedat  owura  aicallanl  gat- 
laring.  Grophita  virtaalty  unoffactad  by  haat. 

3  Ovarilsa  cotliedat  provida  odaqvata  amtulan.raiarva 
.  .  .  alimlnola  standby  datariorallon. 

4  Cxtra-ruggad  grids.  Shirdy  chrema-coppar  slda  reds 
swpport  gold-platad  molybdanvm  lotaral  wires. 

5  OveraR  rvggadnass.  Malel  snwbbars  an«‘  carantc  Inswla- 
lers  svpporl  ntovnl.  Haovy  bwHan-steai  has  rigid  sap- 
port  laods. 


ciacu  4S  REAOias  service  card 


®®28TUNG-S0L 

Chatham 


Hade  in  u.&a. 
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FREQrEXCY  STANDARDS 


•3%  "high 
400  -  1000  cy. 


PRECISION  FORK  UNIT 

TYPE  50 

Size  1"  dia.  x  //•*  Wght.,  4  oz. 
Frequencies :  240  to  1000  cycles 
Accuracies: — 

Type  50  (±.02%  at  —65*  to  85*C) 
Type  RoO  (±.002%  at  15*  to  35*C) 
Double  triode  and  5  pigtail  pai-ts  required 
Input,  Tube  heater  voltage  and  B  voltage 
Output,  approx.  5V  into  200,000  ohms 


FREQUENCY  STANDARD 

TYPE  501 

Size  X  at  5%"  High 
Weight,  i  lbs. 

Frequencies:  50,  60,  76  or  100  cycles 
Accuracies: — 

Type  50L  (±.02%  at  —65*  to  85*C) 
Type  R50L  (±.002%  at  16*  to  36*C) 
Output,  3V  into  200,000  ohms 
Input,  150  to  300V,  B  (6V  at  .6  amps.) 


•3^"  high 
400  to  500  cy. 
optional 


PRECISION  FORK  UNIT 

TYPE  2003 

Size  dia.  x  H.*  Wght.  8  oz. 
Frequencies:  200  to  4000  cycles 
Accuracies: — 

Type  2003  (±.02%  at  —65*  to  85*C) 
Type  R2003  (±.002%  at  15*  to  35*C) 
Type  W2003  (±.005%  at  —65*  to  85*C) 
Double  triode  and  5  pigtail  parts  required 
Input  and  output  same  as  Type  50,  above 


FREQUENCY  STANDARD 

TYPE  2005 

Size,  8“  X  8"  X  7^"  High 
Weight,  H  lbs. 

Frequencies:  60  to  400  cycles 
(Specify) 

Accuracy:  ±.001%  from  20*  to  30*C 
Output,  10  )7atts  at  115  Volts 
Input,  115V.  (50  to  400  cycles) 


FREQUENCY  STANDARD  A/^  . 

TYPE  2007-6  /rClF 
TRANSISTORIZED,  Silicon  TypjN^^ 
Size  J%"  dia.  x  H.  Wght.  7  oz$. 
Frequencies :  400  —  500  or  1000  cycles 
Accuracies : 

2007-6  (±  .02%  at— 50*  to  -f86*C) 
R2007-6  (±.002%  at  -»-15*  to  +36*C) 
W2007-6  (±.005%  at— 65*  to  +125*(:) 
Input:  10  to  30  Volts,  D.  C.,  at  6  ma. 
Output:  Multitap,  75  to  100,000  ohms 


FREQUENCY 
STANDARD 
TYPE  2I2IA 
Size 

5^4*  X  19”  panel 
Weight,  25  Iba. 

Output:  115  V 
60  cycles,  10  Watt 
Accuracy: 

±.001%  from  20*  to  30*C 
Input,  115V  (50  to  400  cycles) 


FREQUENCY  STANDARD 

TYPE- 2001-2  . 

Size  X  X  6”  H.,  Wght.  26  oz.. 
Frequencies:  200  to  3000  cycles 
Accuracy:  ±.001%  at  20*  to  30*C 
Output:  5V.  at  250,000  ohms 
Input:  Heater  voltage,  6.3*12-28 
B  voltage,  100  to  300  V.,  at  5  to  10  ma. 


FREQUENCY  ^  ^  - 

STANDARD  R  ^ 

TYPE  21 1 1C  ■  HHjgj  S 

Size,  with  cover  R 

10”xl7”x9”H.  H 

Panel  model 
10”  X  19”  X  8\”  H. 

Weight,  25  Ibe. 

Frequencies:  50  to  1000  cycles 
Accuracy:  (±.002%  at  15*  to  36*C) 

Output:  115V,  76W.  Input:  115V,  50  to  75  cycles. 


r 


ACCESSORY  UNITS 
for  TYPE  2001-2 

L — For  low  frequencies 

multi-vibrator  type,  40-200  cy. 

D — For  low  frequencies 

counter  type,  40-200  cy. 

H — For  high  freqs,  up  to  20  KC. 

M — Power  Amplifier,  2W  output. 

P — Power  supply. 


This  organization  makes  frequency  standards 
within  a  range  of  30  to  30fl00  cycles.  T hey  are 
used  extensively  by  aviation,  industry,  govern^ 
ment  departments,  armed  forces — where  maxi¬ 
mum  accuracy  and  durability  are  required. 

WHEN  REQUESTING  INFORMATION 
PLEASE  SPECIFY  TYPE  NUMBER 


American  Time  Products,  he. 


Tdephonet  PLaxa  7*1430 


iVatch^ 


Tinting  Systems 


S80  Fifth  Ave,t  New  York  36»  N.  Y* 
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THE  NEW 
LIGHTWEIGHT 
A-MP  ••240’* 
PATCHCORD 
PROGRAMMING 
SYSTEM 


.  .  .  means  lightning  fast  in-flight  reprogramming  of 
airborne  electrical /electronic  circuitry .  .  .  obeoletes  fixed 
circuit  connectors  and  other  systems  requiring  hoxirs  or 
days  to  rewire  .  .  .  and  offers  these  unusual  features: 

#  removable  patchboards  to  permit  complete  reprogram¬ 
ming  in  seconds 

#  3^  pounds  to  minimize  weight  .  .  .  miniaturized  to 
conserve  space 

#  rugged  shock  and  vibration-resistant  construction  with 
high  strength  aluminum  alloy 

#  shock-resistant  seating  of  patchcord  plugs  in  removable 
board 

#  AMP’s  patented  wiping  action  that  pre-cleans  contacts 
for  top  electrical  performance 

#  240  contacts  for  greatest  versatility  in  circuit  combina¬ 
tions  or  program  arrangements 


For  more  information  on  this  new  airborne  wiring  technique,  AMP’s  Patchcord  System  Catalog  is  available  on  request. 


AMP  Incorporated 

GENERAI.  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A  MP  products  and  anginaering  assistanca  ara  availabla  through  whotly-ownad  subsidiarias  in:  Canada  •  England  a  France  a  Holland  a  Japan 
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He  ukes  Laboratory  designed  electronic  systems  and  evalu¬ 
ates  them  where  they  actually  prove  themselves.  He  makes 
thu  equipment  produce  everything  that  was  designed  into 
it.  His  title:  Hughes  Field  Engineer. 

Responsible  for  the  modification  and  maintenance  of 
complex  Electronics  Armament  Systems  and  Guided  Mis¬ 
siles,  he  keeps  in  the  forefront  of  the  newest  electronics 
developments.  Working  with  complete  integrated  systems, 
the  Hughes  Field  Engineer  learns  how  each  component 
works  toward  the  working,  fighting  toul. 

Tlus  highly  respected  professional  engineer  forms  a  critical 
link  in  a  strong  engineering  chain.  As  an  extension  of  the 
Hughes  Research  Si  Development  Laboratories,  it  is  his  job 
to  recommend  modifications  in  the  basic  designs.  At  the 
same  time,  he  maintains  liaison  with  the  manufacturing 


Latfa  of  silicon  is  watched  during  first  step  in  the  precise 
manufacture  of  Hughes  semiconductors.  Constant  innovations  in 
Research,  Development  and  Manufacture  have  positioned  Hughes 
Products  as  a  commercial  electronics  leader. 

Etactrank  Sc— it  Rate  systems,  a  radically  new  concept  in  radars 
beam  posiboning,  is  currently  being  developed  and  manufactured* 
by  the  Hughes  Ground  Systems  Division. 


groups,  making  sure  that  the  highest  standards  of  reliability 
have  been  built  into  the  system. 

The  chain  of  Research,  Development,  Manufacturing  and 
Field  Evaluation  is  also  evident  in  other  Hughes  activities. 
The  commercial  products  activity  performs  all  these  func- 
tiom  in  the  areas  of  electron  tubes,  semiconductor  devices, 
and  industrial  sv'stems  and  controls.  The  Ground  Systems 
Division  performs  all  phases  on  protective  radar  systems. 

This  attention  to  the  highest  sundards  of  engineering, 
combmed  with  the  diversity  and  wide  scope  of  activity, 
makes  Hughes  an  ideal  firm  for  the  engineer  or  physicist 
interested  in  career  advancement. 


An  immediate  need  now  exists  for  engineers  in  the  following  areas: 


Microwave  Tubes 
Engineering  Writing 
Semiconductors 
Field  Engineering 
Computer  Engineering 


Radar 

Communications 
Circuit  Design 
Microwaves 
Systems  Analysis 


H’riu,  briefly  outlining  your  experieme,  to  Mr.  Phil  N.  Seheid, 
Hughes  General  Ojfices,  Bldg.  b-O-i, Culver  City,  California. 


the  West’s  leader  in  advanced  electronia 

- 

HUGHES 

I _ J 

O  >•••  HUOMIS  AINCKArT  COMAANT 


HUGHES  AIRCRAFT  COMPANY 
Culver  City,  El  Segundo, 

Fullerton  md  Los  Angeles,  Calijbrma 
Tucson,  Arizona 
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Fabricotad  by  COF.  Near  the  presses  that  produced  the  Dilecto 
laminates,  these  paper-base  parts  were  machined  to  close  tolerances 
by  CDF  specialists  .  .  .  quickly,  accurately,  economically  for  the 
purchasers.  This  is  a  random  selection  from  the*  five  grades 
described  in  the  table  below. 


CDF  Dilecto^ 
paper-base  laminates 
for  the  workhorse 
insulation  jobs 


For  everyday  mechanical-electrical  parta  that  receive 
tough  punishment  and  must  have  excellent  physical 
and  dielectric  properties  at  low  cost,  the  CDF  phenolic 
paper-base  line  is  outstanding. 

Economy.  CDF  paper-base  grades  machine  readily  into 
intricate  parts.  Some  are  flame-retardant.  Others  are 
especially  adaptable  for  punching.  All  are  economical 
for  the  value  delivered. 

Fabrication  Focilitios.  CDF  has  excellent  and  extensive 
plastics-fabrication  facilities  for  turning  out  finished 
Dilecto  parts  to  your  specifications — better  and  more 
economically  than  you  can  do  it  yourself.  Save  the  time 
and  trouble  of  intricate  fabrication  by  using  CDF’s 
specialized  facilities. 

See  Sweet’s,  Electronics  Buyers*  Guide,  and  the  other 
directories  for  the  phone  number  of  the  CDF  sales 
engineer  nearest  you.  Or  send  us  your  print  or  problem 
direct,  and  we’ll  return  a  recommendation  of  the  right 
Dilecto  grade  for  your  need. 

COF  makes  Oi-Clad*  printed-circuit  laminates.  Diamond*  Vulcanized 
Fibre,  COF  products  of  Teflont,  flexible  insulating  tapes,  Dilecto'  lami¬ 
nated  plastics,  Celoron*  molded  products,  MIcabond*  mica  products. 
Spiral  Tubing,  Vulcoid*. 

^Trademark  of  Continantal-Diamond  Fibre  Corporation 
fDu  Pont  trademark  fiMr  ita  TFE-fluorocarbon  rosin 

,dk  CONTINENTAL-DIAMOND  FIBRE 


A  SUiUDIAIIV  OF  TNI 


COMPANY  •  NfWARK  1«,  Dfl. 


Typical  Property  Value* — Dilecto  Paper-Base  Laminates  in  Sheet  Form 


X-13 

(NEMA  X) 


XF-IS 

(NEMA  P) 


XX-13 

(NEMA  XX) 


XX-13  FR 
(Fire- retardant) 
(NEMA  XX) 


XXXF-3R 
(NEMA  XXXP) 


ROCKWELL  HARDNESS  (M  SCALE) 
TENSILE  STRENGTH  Iw  (tOOO  psi.) 


FLEXURAL  STRENGTH  Iw  (lOOO  psi.) 
COMPRESSIVE  STRENGTH  (lOOO  psi.) 


WATER  ABSORPTION  (%  in  24  hri.) 
1/16"  thickness 


MAXIMUM  CONTINUOUS  OPERATING 
TEMPERATURE  (“C.) 


DIELECTRIC  STRENGTH  perp.  to 
lam.  (VPM) 


DIELECTRIC  STRENGTH  parallel  to 
lam.  (Kt.) 


DISSIPATION  FACTOR  at  1  me,  Cond.  A 
DIELECTRIC  CONSTANT  at  I  me.  Cond.  A 


ARC-RESISTANCE  (sceonds) 


INSULATION  RESISTANCE  (megohms) 
ASTM  D-257,  Fig.  3 


AIEE  insulation  class 
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I 


AM 

t't 

LEADING 

“THE 

ADVANCEMENT 
OF  THE  ART” 


COMPLETE  SPECIFICATIONS 
ON  REQUEST 


AM 


MODEL 


707 


Telemetering  Ground  Station 
Instrumentation  Tape 


START  TIME 

Less  Than  30  Milliseconds 

STOP  TIME 

Less  Than  30  Milliseconds 

FREQUENCY  RESPONSE 
To  1 30,000  cps 

OUTPUT 

4  volts  rms  into  1 80  ohms 

RKORDER  MODEL  707 

New  high  standards  of  instrumenta* 
tion  tape  recording  are  set  by  this 
Midwestern-Magnecorder  which  offers 
many  tape  widths  and  speeds. 

Plug-in  modules  provide  direct  analog, 
PDM  and  FM  recording.  Simulane- 
ous  recording  and  reproduction  of  two 
tracks  may  be  had  on  quarter-inch 
tape.  Half-inch  tape  models  provide 
seven  tracks  and  one-inch  models  have 
fourteen  tracks.  Other  configurations 
are  available  on  special  order. 

Ultra- precise  ail  metal  surface  mag¬ 
netic  heads  are  of  an  exclusive  design 
produced  by  Midwestern’s  Data  Stor¬ 
age  Devices  Division. 


MIDWESTERN 


INSTRUMENTS 

4  1st  AND  SHERIDAN  /  TULSA,  OKLAHOMA 


General  Plate  NIffer® 

Helps  Wilbur  B.  Driver  Company  Provide  Customers  with 
Improved  Radio  Tube  Material  at  Lower  Cost 


S«ndzim«r  MHIt  at  Wilbur  B.  Driver  Company  utod  for  precition  rolling  G.  P.  NIFER 


ri«LD  OFPICUi  NEW  VONK  •  CHICAOO  •  OETNOIT  •  INOIANAPOLIE  •  MILWAUKEE  •  PASADENA 
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You  can  profit  by  using 
General  Plate  Clad 
Metals. 


METALS&CONTROLSr  CORPORATION 

General  Plate  Division  ^  1310  Forest  Street,  Attleboro,  Mass. 


dense,  heavy  claddings  of  Grade  General  Plate  Division  is  con^ 
330  Nickel.  Wilbur  B.  Driver  Com-  stantly  developing  new  clad  metals 
pany  cold  rolls  G.  P.  Nifer  in  which  save  weight,  cut  costs,  in- 
Sendzimer  Mills  to  precise  thick-  crease  strength,  conserve  materials 
nesses  for  customers  who  fabricate  in  critical  supply,  improve  per- 

radio  tube  parts.  And,  reports  formance  and  offer  other  advan- 

Wilbur  B.  Driver  Company,  nifer  tages  not  found  in  single  metals, 

not  only  saves  on  material  cost.  Why  not  write  today  for  catalog 

but  produces  better  carbonization,  GP-1  and  get  acquainted  with  the 

resulting  in  superior  radio  tube  potentials  of  G.P.  Clad  Metals  in 
performance.  your  products? 


The  well-known 
Wilbur  B.  Driver  Company  serves 
the  electronic  industry  by  supply¬ 
ing  top  quality  tube  materials 
such  as  filament  and  grid  alloys, 
carbonized  pure  nickel  strip  and 
carbonized  G.  P.  Nifer  strip. 

G.  P.  Nifer  strip  is  low  carbon 
steel  faced  on  both  sides  with 


tubes  cut  costs  of  TV  manufacture! 


New  6AF3  and  12AF3  permit  TF 
set-makers  to  profit  more  fully  from 
economies  of  automated  production. 

Two  new.Tung-Sol  damper  duxies — 6AF3  and  12AF3 
—  bring  TV’  manufacturers  substantial  dullar-savings 
through  increased  efficiency.  Mo«.lern  automatic  assem¬ 
bly  equipment  is  letter  able  to  process  the  miniature, 
button-stem  dampers  than  prior  octal-base  types.  Also, 
the  new  types  allow  standardization  of  tube  and  socket 
size— a  big  plus  in  printed  circuit  usage. 

In  addition  to  these  cost-cutters,  6AF3  and  12AF3 
offer  premium  performance.  'I'hey  approach  the  high 
ratings  of  the  h.-VlMCiTA  and  19Al’4(iTA  .  .  .  have  the 
same  heater  power  as  the  6AX4Ci'r  and  12AX4GTA. 
Set-testing  under  actual  overload  conditions  indicates 
the  new  tubes  carry  a  greater  “safety  factor”  than  any 
previous  damper. 


The  economy  and  top-flight  quality  of  the  6.AF3  and 
12AF3  characterize  the  entire  Tung-Sol  tube  line.  For 
complete  data  on  the  new  miniature  dampers  ...  to  fill 
any  entertainment  socket,  contact:  Tung-Sol  Electric 
Inc.y  Newark  7,  New  Jersey. 


— - - j 

New  Tung-Sot  miniature  dampers  I 

compared  with  types  they  replace  ■ 

■  ASINO 

LOAD-RATINa 

•anT 

iaAra( 

Mlnietur* 

ISSma* 

)  •.a«.  1.2a  t 

)l2.av.  o.ea  ! 

eAXAOT 

laAXAaTA 

•  Octal 

laSmat 

J  e.Sw,  1.2a  1 

|i2.ev,  o.ea  ] 

eAUAQTA 

1DAU4QTA 

^  Octal 

IDOmat 

I  e.Sw.  1.Sa  i 

)i8.Dv.  o.ea  1 

1304 

Octal 

14Smat 

i2.ev.  o.ea  j 

.  1 

According  to  Ootign  Maiimum  Syttom  of  aatings  | 

tAccording  to  Ootign  Center  tyitem  of  Retingt 

TUNGSOC 
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Announcing 


Honeywell 

AccuData  I  d-c  Amplifiers 


isolated  differential  input 
for  strain  gage, 
thermocouple  and  resistance 
bridge  measurements 


iModal  2HDH-61  ' 

shown  approx.  ^  six* 


frequency  response  to  100  cps 


100,000  ohm  input  resistance 


DEMOD 


Honeywell’s  new  AccuData  I  d-c  Amplifiers  combine  two 
Honeywell  Second  Harmonic  Magnetic  Converters  to  provide 
ideal  d-c  transducer  preamplifier  characteristics.  Thermo¬ 
couples,  grounded  or  ungrounded;  resistive  strain  gages  oper¬ 
ated  from  common  power  supplies;  and  other  low-source 
impedance  d-c  devices  are  perfectly  suited  as  inputs  to  this 
hi^ly  accurate  d-c  amplifier.  The  input  circuit,  with  input 
impedance  of  greater  than  100,000  ohms,  is  completely 
isolated  from  the  output  circuit  and  from  ground. 

The  output  is  single-ended  to  match  emf-input>  analog-to- 
digital  converters.  Overall  non-linearity  is  0.01%;  gain  in¬ 
stability,  drift,  and  noise  are  less  than  0.1%. 

Other  specifications;  Response  down  3  db  at  100  cps; 
Rise  time  to  99.9%  =  30  milliseconds;  Input:  0  to  5  mv; 
Output:  0  to  1.0  volt;  Output  impedance:  0.01  ohms;  Com¬ 
mon  Mode  Rejection:  at  d-c  virtually  infinite;  at  60  cps:  130 
db  (3,000,000  to  1). 

Write  for  technical  bulletin  on  the  AccuData  I,  Model 
2HDH-61.  to  Minneapolis-Honey  well,  Boston  Division,  De¬ 
partment  7,  40  Life  Street,  Boston  35,  Massachusetts. 


The  principal  feafvre  o(  this  new  development  it  a  completely 
doted  loop  widebond  feedback  circuit  which  providet  o  highly 
accurate  itolated  tignal  connected  in  teriet  opposition  to  the 
input  emf. 


The  AccuData  I  d-c  Amplifier  it  SVi"  high  and  it  detigned  to 
mount  teven  to  a  19"  relay  width.  A  frame  attembly  it  avail¬ 
able  for  thit  purpote.  Seporote  power  tuppliet  (not  thown) 
ore  uted,  having  2,  7,  14,  or  49  channel  copobililiet. 


Honeywell 

[H] 

I  Mtneiu  I  • 
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DEMOO 
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! 

\  ll(^ 

Internation  al 


Rectifier  Corp. 

XV  Plot  ol  Rovoroo  Broakdown  Charaotorlotloo  Buppllad  with  Baoh  Olodal 

Hcrc’f  the  versatile  zener  line— a  type  for  every  application— coupled  with  a  new  service  conceived 
to  conserve  engineering  time  I  Excellent  characteristics,  especially  in  terms  of  low  impe^nce  values, 
hermetic  sealins,  all-welded  construction  and  a  high  thermal  capacity  package  qualify  these  diodes 
for  your  coasideration.  Receiving  a  plot  of  chiiracteristics  with  each  diode  eliminates  guesswork 
and  tc'dious  testing  on  your  part  — means  more  time  for  creative  engineering.  Inquire  further  about 
these  diodes . . .  and  the  specif  application  services  we  arc  prepared  to  offer  you. 


■  XICUTIVC  OrriCESl  cl  •coundo.  CALIPONNIA  •  PHONE  OREGON  •■•ISI  •  CARLE  RECTUSA 

NtW  TOEK  **CA  orricti  ua  CAIT  TOTH  tt.,  phone  TAArAlOAE  9.9)90  •  CHICAOO  AREA  OmCEi  aoe  W  WACAER  DR.,  PHONE  PRANKLIN  a.3SM  •  NEW  ENGLAND  AREA  OPPlCEl 
17  DUNtTER  STREET.  CAH9RID0E,  MASS.,  PHONE  UNIVERSlTT  4-9570  •  PENNSYLVANIA  AREA  OPfICXt  SUSURSAN  SQUARE  SUILDINQ.  ARDMORE.  PENNA.,  PHONE  MIDWAY  9.|4a* 

WORLD’S  LARGEST  SUPPLIER  OF  INDUSTRIAL  METALLIC  RECTIFIERS  •  SELENIUM  •  GERMANIUM  •  SILICON 
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Teleprinted  Communications ...  on  the  double! 

The  Kleinschmidt  teletypewriter  set  sends  teleprinted  messages 
from  tape  at  speeds  up  to  100  words  per  minute. 

AT  THE  SAME  TIME,  on  the  same  unit,  the  operator  perforates  and 
prints  other  messages  for  transmission. 


Day  after  day,  Kleinschmidt  teletypewriters  and 
reiated  equipment  at  U.  S.  Army  Communication 
Centers  receive  and  transmit  thousands  of 
teleprinted  messages.  This  tremendous  communi¬ 
cations  traffic,  accelerated  by  multiple-function 
Kleinschmidt  equipment,  developed  in  cooperation 
with  the  U.  S.  Army  Signal  Corps,  flows  smoothly 
and  precisely.  Both  sender  and  recipient  receive 


a  teleprinted  original,  identical  in  every  respect. 

Since  the  century  began,  the  Kleinschmidt 
name  has  been  associated  with  every  major  devel¬ 
opment  in  teleprinted  communications.  Now  a 
member  of  the  Smith-Corona  family,  Kleinschmidt 
looks  ahead  to  new  attainments  in  broadening 
the  field  of  electrohic  communications  for  busi¬ 
ness  and  industry. 


KLEINSCHMIDT 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC.,  DEERFIELD,  ILL. 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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When  to  use  magnetic  tape  in  automatic  control 

Iron  dust  and  a  magnifying  glass  provide  a  revealing  visual  comparison 


Criteria  No.2:  HIGH  TRANSFER  RATE 

The  Ampex  FR-300  digital  tape  handler  can  spew  out 
alpha-numeric  characters  at  rates  as  high  as  30,000  to  90,- 
000  per  second.  A  short  burst  of  digital  information  equiva¬ 
lent  to  a  standard  punched  card  can  be  extracted  from  mag¬ 
netic  tape  under  4  milliseconds  — including  start  and  stop. 

On  analog  position-control  data,  magnetic  tape  can  pro¬ 
vide  many  Imndreds  of  complete  commands  per  second— 
200  per  second  in  one  example  and  up  to  eight  times  this 
many  if  needed. 

On  control-system  monitoring,  a  recording  of  as  much  as 
two  hours  duration  can  l>e  played  back  in  one  minute  for 
review  by  high-speed  computers.  Ampex  tape  recorders  with 
overall  speed  ratios  as  high  as  120-to-l  are  available. 


You  are  seeing  iron  dust  clinging  to  signals  recorded  on 
magnetic  tape.  There  can  be  3200  extremely  reliable  binary 
bits  on  one  s<]uare  inch— or  analog  control  information  simi¬ 
larly  compact.  In  the  compacting  of  automatic  control  data, 
magnetic  tape  is  supreme  —  second  only  to  nature’s  remark¬ 
able  chromosome.  Nature  makes  people,  dogs,  cats  and 
monkeys.  Magnetic  tape  recorders  make,  for  example,  ma¬ 
chined  parts  — their  shapes  the  most  complex  and  precise 
that  have  ever  been  produced  in  (quantity.  It  »  done  by  nu¬ 
merical  control.  The  principles  involved  are  very  widely 
applicable  to  all  kinds  of  control  applications.  Three  main 
criteria  determine  where  magnetic  tape  is  your  be.st  choice. 

Criteria  No.  1:  QUANTITY  OF  CONTROL  DATA 

Anv  automatic  control  operation  that  can  benefit  from 
very  large  numbers  of  time-synchronized  commands  is  a 
natural  candidate  for  magnetic  tape.  For  example,  contin¬ 
uous-path  control  of  a  milling  cutter  may  re<juire  X,  Y  and 
Z  c’oordinates  at  several  hundretl  points  per  inch  of  tool 
movement.  The  more  points,  the  greater  the  accuracy.  A  reel 
of  magnetic  tape  can  define  millions  of  points  at  extremely 
low  unit  cost. 

Continuous  real-time  c-ontrol  of  variables  is  applicable  to 
process  programming,  simulation  devices,  automatic  inspec¬ 
tion  and  clectronic-.system  checkout  —  provided  there  is  need 
for  great  accuracy  in  a  complex  situation.  The  program  tapes 
may  incorporate  the  work  of  giant  computers  and  intricate 
interpolating  devices.  A  great  advantage  of  magnetic  tape  is 
that  the  computer  and  interpolator  are  used  only  during  tape 
preparation,  hence  may  be  shared  with  many  other  needs. 


Criteria  No.3:  ERASURE  AND  RE>RECORDING 

Magnetic  tape  can  be  erased  to  accept  new  data  an  end¬ 
less  number  of  times.  Hence  tape-loop  recorders  can  operate 
on  a  rejjetitive  cycle  of  recording,  reproduction,  erasure  and 
re-recording  to  serve  as  time-delay  devices  or  endless  moni¬ 
tors.  Sucb  a  loop  can  be  the  analog  equivalent  of  a  produc¬ 
tion  line,  conveyor  belt  or  process  flow.  The  loop  keeps  in 
step,  accepts  sensing  information  at  one  place  and  then  trig¬ 
gers  commands  at  some  fixed  time  downstream.  Or  as  a 
calamity  monitoring  device,  the  tape  loop  stores  information 
briefly  and  erases  it  to  make  way  for  new  data  if  nothing 
has  occurred. 

Can  we  advise  you  on  a  specific  application  of  magnetic- 
tape  control  or  send  further  literature  on  magnetic-tape  re¬ 
corder  principles  and  applications?  Write  Dept.  E-19. 


AMFBX  INSTRUMBNTATION  DIVISION  •  8«0  CHARTER  STREET  •  REDWOOD  CITY.  CALIFORNIA 

Phent  your  Ampti  tftta  tpocialist  for  ptrtenal  atttntlon  to  your  rtcording  ntsdt.  Officta  aarvt  U.  S.  A.  and  Canada.  Cnginotrind  rtprtssntativfi  covor  Iht  frta  world, 
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KEEP  UP-TO-DATE  ON  MAGNETICS 


GUARANTEED  TO  WITHSTAND  1,000  VOLTS! 

GVB"  finished  tape  wound  core  boxes  drop  your  production  costs 


We  have  developed  a  radical  new  finish  for  aluminum  boxes 
for  tape  wound  cores.  Your  production  department  will  glow 
W'ith  delight,  for  we  guarantee  this  finish  to  withstand  1,000 
volts  (at  60  cycles)  without  taping! 

G\'B,  for  Guaranteed  Voltage  Breakdown  (limits) ,  is  what 
we  call  this  new  finish.  It  is  perfectly  matched  to  our  alu¬ 
minum  core  boxes,  for  it  will  withstand  temperatures  from 
-70*F  to  430'F.  Potting  techniques  need  not  change,  for 
GVB-finish  lives  happily  with  standard  potting  compounds. 

By  eliminating  the  need  for  taping  the  core  box,  you 
also  eliminate  a  time  consuming  production  step.  By  com¬ 
bining  GVB-finish  with  our  aluminum  core  box,  we  assure 
you  a  core  capable  of  being  vacuum  impregnated  down  to 
20  mm.  of  mercury. 

And  they  are  Performance-Guaranteed!  Like  all  tape 
wound  cores  from  Magnetics,  Inc.,  aluminum-boxed  or  phe- 
nolic-boxed,  you  buy  them  with  performance  guaranteed  to 


published  limits.  The  maximum  and  minimum  limits  are  for 
B„,,  B^/B^,,  H,  and  gain.  This  data  is  published  for  one,  two, 
four  and  six  mil  Orthonol*  and  Hy  Mu  80  tape  cores. 

GVB-finished  cores  are  ready  for  you  now.  So  are  the  pub¬ 
lished  limits  for  all  Magnetics,  Inc.  tape  wound  cores.  Write 
today  for  more  GVB  details,  and  for  your  copy  of  the  guar¬ 
anteed  performance  limits:  Dept.  E>51,  Magnetics.  Inc., 
Butler,  Pennsylvania. 


muBnericsiuc. 
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SYLVANIA-npn  switching  transistors 


•••still  holding  the  line  crt  2000  hours 


Eiight  new  high  stability  NPN  switching  transistors 
designed  for  wide  application  in  low  and  medium  power 
switdiing  circuits,  are  now  available  from  Sylvania. 
They  increase  to  15,  the  total  number  of  NPN  switching 
types  in  the  Sylvania  line.  Most  of  the  units  now  have 
passed  2,000-hour  evaluations  and  are  continuing  to 
maintain  the  high  Beta  stability  and  fast  rise  time  so 
important  in  switching  applications. 

The  fifteen  NPN  germanium  transistors  include  both 
base-on-the-can  types  with  150  mw  and  200  mw  dissipa¬ 
tion  and  base-off -the-can  types  with  100  mw  dissipation. 

Each  of  the  types  features  the  Sylvania  welded 
hermetic  seal  for  full  protection  against  humidity  and 
other  environmental  conditions  and  meets  JETEC  TO-5 
and  TO-9  dimensions.  For  further  particulars  on  the 
entire  line,  contact  your  Sylvania  representative  or 
write  Sylvania  direct. 
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Sylvania  Elbctric  Pvoductb  Inc.' 
1740  Broadway,  New  York  19,  N.  Y. 
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PITCH 

RATE 


YAW  RATE 


RG  20  Series 


RANGE 
0-20  VSEC 


New  Humphrey  dual-rate  gyros 
do  the  work  of  two  units 


Now  important  reductions  in  the  space  required  for  instru¬ 
ment  and  control  packages  can  be  made  with  the  introduction 
of  a  new  Humphrey  rate  gyro  that  replaces  two  ordinary  gyros. 
The  new  design  utilizes  a  single  motor  to  drive  two  separate 
wheels  in  one  unit.  With  this  new  development,  it  is  possible 
to  measure  rates  about  two  different  axes  with  an  RG-18 
Series  Gyro  or  cover  two  different  rate  ranges  about  the  same 
axis  with  a  single  RG-20  Series  instrument. 

RG-18  gyros  should  find  widespread  use  for  applications 
now  requiring  two  instruments.  For  example,  one  unit  could 
be  used  to  measure  both  pitch  and  yaw.  The  RG-20  Series, 
with  its  two  different  rate  ranges,  may  be  applied  to  instru¬ 
mentation  systems  where  greater  accuracy  is  required.  For 
example,  a  single  unit  can  be  furnished  to  cover  the  rate 
ranges  from  0—20  degrees/second  and  from  0—200  de- 
grees/second.  In  effect,  you  expand  the  dynamic  range  of 
your  instrumentation  system  from  100  to  1  to  500  to  1.  This 
expanded  scale  gives  you  far  greater  accuracy. 


HumDhre 


ELECTRO.  MECHANICAL  INSTRUMENTS 


The  new  rate  gyros  are  built  with  two  independent  pick- 
offs— one  for  each  axis  or  one  for  each  range.  They  meet 
tough  environmental  conditions,  such  as  temperature  from 
— 65®F  to  180°F  while  operating,  relative  humidity  100%, 
unlimited  altitude  and  excellent  resistance  to  acceleration,  vibra¬ 
tion  and  shock.  Phone  or  write  today  and  let  the  kind  of  engi¬ 
neering  that  developed  these  new  dual-rate  gyros  go  to  work 
for  you. 


FOR  COMPLETE  SYSTEMS,  SPECIFY  HUMPHREY 
GYROSCOPES,  ACCELEROMETERS,  POTENTIOMETERS 


DEPT.  E-108,  2805  CANON  STREET 
SAN  DIEGO,  CALIFORNIA 
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RECTIFIERS  and  DIODES 


ggg 


FEATURING 


§  STANDARD  CIRCUIT 
TESTS 

1.  Visual  dynamic  vol(ag«*currant 
charactaristic. 

2.  Dynamic  ravarsa-current  leakage. 
3.  Dynamic  forward-voltage  drop. 
4.  Static  reverse-current  leakage. 

5.  Static  forward-voltage  drop. 


NOW  .  .  .  for  the  first  time,  production  and  laboratory  users  of  power 
rectifiers  and  signal  diodes  may  perform  five  standard  circuit  tests  with 
one  precision  instrument  .  .  .  the  CeDCO  Metallic  Rectifier  Analyzer. 

Versatile,  accurate  and  rapid,  the  new  CedcO  Analyzer  exceeds  the 
highest  standards  of  engineering  quality.  Three  Weston  meters,  accurate 
within  1%,  AC  Voltmeter  (0  to  1500  V.),  DC  Voltmeter  (0  to  1000  V.) 
and  DC  Milliammeter  (0  to  10  AMP.)  assure  dei>endable  jjerformance. 

Modtl  S-101  -Self-contained  featuring  complete  set  of  plug-in  adapters, 
accepting  wide  range  of  sizes. 

MedsI  S-1 02  — Ideal  for  laboratory  use.  Adjustable  test  fixture  for 
remote  testing  permits  shelf  mounting  away  from  the  working  area. 

Illustrated  brochure.  Bulletin  R-250,  is  available  upon  request. 
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INDUSTRY’S  BROADEST  LINE  OF 


TYMCAL  SWITCHING  CItCUIT  AT  aS*C 


compiitef  pcww 


oiedhtm  poww 


NEW  POWER  SWITCHING 
TRANSISTORS 

NEW  P-N-P  germanium  power 
^  ^  switching  transistors  guarantee  5.5  W 

H  dissipation  at  25°C  with  voltage  rat- 
ings  of  40,  60,  80,  and  100  volts  for 
optimum  design  flexibility.  The  func- 
tional  design  of  the  heat  sink  assures 
'•  !  rapid  installation  requiring  only  one 

(ACTOAi  SIZE)  mounting  hole  through  the  chassis. 

You  get  guaranteed  20-to-60  beta  spread  and  a  low  0.16 
ohm  saturation  resistance  at  the  3A  maximum  collector 
rating.  In  addition,  a  maximum  125  nA  collector  reverse 
current  is  guaranteed  at  one-half  rated  breakdown  volt- 
tage  with  TI  2N1042,  2N1043,  2N1044,  and  2N1045 
alloy  junction  transistors. 

These  new  devices  are  well  suited  for  your  switching 
circuits  . . .  relay  drivers  . . .  audio  and  pulse  amplifiers. 


NEW  MED 
SWITCH  I  NG 


I  U  M  POWER 
TR AN  S I STO  R  8 


fNEW  P-N-P  germanium  medium 
power  transistors  give  you  switching 
times  as  low  as  1.1  /isec.  TI  2N1038, 
2N1039,  2N1040,  and  2N1041  alloy 
.Arri.A.  ci7r.  junction  transistors  provide  800  mW 
dissipation  in  free  air  at  25°C,450  mW 
at  55®C . . .  with  voltage  ratings  of  40, 60, 80,  and  100  volts. 
In  addition,  guaranteed  20-to-60  beta  spread  and  low 
0.2  ohm  saturation  resistance  assure  reliable  perform¬ 
ance  for  your  high  speed  switching  circuits  . . .  relay 
drivers . . .  low  power  audio  and  pulse  amplifiers. 


Colltctor  Rtvtrt*  Currant  Salurition 

■mi  max  RatitUnca 

”  V  Ohm 


20 

20  60 


_ _ 

30#5Aavg. _ 

30»5Aivg. 
23#5Alvg. 
23ftSA  avg. 


2N1042 

•  5  5W 

-40 

-—5 - 

20 

60 

-125 

-20 

0  16 

2N1043 

5  5W 

-60 

-3 

20 

60 

-125 

-30 

0  16 

2N1044 

5  5W 

-80 

-3 

20 

60 

-1« 

-40 

0  16 

2N1045 

5  5W 

-100 

-3 

20 

60 

-125 

-50 

0  16 

• 

IMMEDIATELY  AVAILABLE  IN  PRODUCTION  QUANTITIES  OR... 
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TYMCAL  SWITCHING  CHARACTEtlSTICS 


(ACTUAL  SIZE) 


NEW  TI  2N1046  combines  high  power,  high  fre~ 
qvency  and  high  voltage  performance  in  a  single 
transistor  package!  This  P-N-P  diffused  base  germa¬ 
nium  transistor  has  guaranteed  dissipation  to  15 
watts  and  collector  breakdown  voltage  to  80  volts 
with  12  me  typical  alpha  cutoff.  Extremely  low  col¬ 
lector  reverse  current  averaging  0.2  ma  at  40  volts 
and  a  low  0.75  ohm  saturation  resistance  assure  reli¬ 
able  operating  characteristics. 

Designed  for  your  deflection  circuits  and  computer 
core  driving  applications,  the  2N1046  has  a  typical 
lOmc  internal  cutoff  frequency,  fr  (point  at  which 
forward  current  transfer  ratio  equals  unity). 


211022 


(AaUAl  SIZE) 


NEW  TI  2N1021  and  2N1022  germanium  transistors, 
with  maximum  operatbig  voltages  of  100  V  and  120  V 
respectively,  provide  typical  betas  of  70  at  1 A  . . . 
23  at  5A ! 

You  get  guaranteed  700  ^A  maximum  collector  re¬ 
verse  current  at  one-half  rated  voltage  and  2mA 
maximum  at  full  rated  voltage  in  addition  to  ex¬ 
tremely  low  saturation  resistance  . . .  0.08  ohm  Res- 
For  your  audio,  servo  and  power  applications,  con¬ 
sider  these  outstanding  performance  characteristics 
and  specify  TI  germanium  transistors. 


OFF  THE  SHELF  IN  1-99  QUANTITIES  FROM  YOUR  NEARBY  TI  DISTRIBUTOR 

Instruments 

INCORPORATED 

SEMICONDUCTOR  -  COMRONENT8  DIVISION  DETROIT  • 

13800  N.  CENTRAL  EXPRESSWAY 

POST  OFFICE  BOX  312  •  DALLAS,  TEXAS  SAN  DIEGO 

CIRCLE  94  READERS  SERVICE  CARD 


DALLAS 


CHICAGO 


LOS  ANGELES 


DENVER 


SYRACUSE 


TVANSISTOft 

Vr 

V 

■  t 

•PnCWNCT 

OISTOOnON 
30  WATTS 

1, 

Mioai 

*•0 

>0 

J 

WISH 

-100 

MX 

1% 

S 

»1 

M  M  N  l;t  t 

IAbrM  W  MMw 

3 

;ioa 

3  3K: 

1000  inM  1 

o - 

• 

;iOn  <1, 

First  complete  line  of 
Solderable  Magnet  Wires  for  the 

Electronics  Industry! 

answers  the  long-awaited  need  for  a  self-bonding  wire 
that  is  solderable  at  low  temperatures.  The  high  tem¬ 
perature  cut-thru  resistance  of  the  underlying  film  will 
reduce  the  number  of  shorts  in  your  coils. 

a  tough,  all-purpose,  solderable  wire  for  your  most 
severe  applications.  Especially  suited  for  use  in  high 
speed  automatic  winding  equipment  or  wherever  ex¬ 
treme  varnish  or  compound  treatment  is  involved. 

the  magnet  wire  that  is  solderable  at  low  temperature, 
proven  over  the  years  in  thousands  of  customer  appli¬ 
cations. 

a  solderable  film  wire  with  controlled  surface  friction 
for  use  in  lattice-wound  coils.  A  special  surface  treat¬ 
ment  provides  mechanical  gripping  between  turns  and 
keeps  the  wire  in  place. 

All  Phelps  Dodge  solderable  magnet  wires  are  red  in  color. 

Any  time  your  problem  is  magnet  wire,  consult  Phelps  Dodge  for  the  quickest,  easiest  answer! 
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Spekel 

Specificallen 

Rating 

Characteristics 

Test  Cenditleas 

''CE 

Collector  to  Emitter 

voltace  (2S’  C.) 

40v 

Pr 

Total  dissipation 

Case  temp.  2S*  C. 

2  watts 

"fE 

Case  temp.  100*  C 
O.C.  current  fain 

I  watt 

2m96— ISto  30 

lj.-150ma 

2N697— 30  min. 

Vp-lOv 

"cs 

CoIlKtor  saturation 

6a  typical. 

l>»lS0ma 

resistance 

_ 

lOn  max. 

Ig-lSma 

Fa  rcid  s  con  trans  stors 


Milli-micro-second  switching  speeds 
and  high  current  too 

Where  applications  require  transistor  performance  beyond 
previously  accepted  high  limits.  Fairchild  Silicon  Trans¬ 
istors  offer  an  exceptional  three-way  combination: 

1)  50  milli-micro-second  typical  rise  time  —  permits  faster 
switching  rates  in  computing  devices.  Total  switching  time 
is  typically  0.2  microseconds. 

2)  1  watt  dissipation  at  100’ C.— Saturation  resistance 
is  10  ohms  maximum.  Resulting  high-current  capability 
provides  opportunities  to  increase  equipment  performance 
while  reducing  circuit  complexity. 

3)  Silicon  temperature  performance  —  Maximum  junction 
temperature  of  175*C.  gives  low  leakage  and  more  safety 
factor  at  any  lower  temperature. 

These  characteristics  are  the  outcome  of  the  solid-state 
diffusion  technique  used  at  Fairchild.  Other  important 
accomplishments  of  this  process  are  excellent  reliability 
and  a  high  order  of  electrical  uniformity  throughout  large 
production  runs. 

The  accomplishment  of  a  research-production  team 
Singleness  of  purpose  did  it.  Fairchild  assembled  a 
uniquely  experienced  team  of  research  scientists  and 
production  engineers  whose  objective  was  to  bring  the 
advanced  solid-state  diffusion  process  under  close  control. 
They  succeeded  in  putting  laboratory-quality  silicon 
transistors  into  quantity  manufacture  with  firm  product 
specifications  exceeding  anything  previously  offered. 

2N69e  and  2N697  SILICON  TRANSISTORS 


Th«  unrctouchdi  scop*  l»c*  b«low  shows  the 
lime  comparison  of  input  (positive)  am) 
output  (necative)  pulses  in  a  non- 
saturatinc  mode.  Time  base  is 
ZOm^isac.  per  larfe  division 
on  the  scope  (ace.  Ma«- 
imum  collector  cur¬ 
rent  is  M  ma 


We  ended 
chemical  dangers 
and  increased 
production 
when  we,,. 


m 

t-.  0  .. 

4®'  I 

t.- 

1  « 

P  '  -V 

K-'* 

STOPPED  making  our  own  etchant 

STARTED  using  HUNTS.C.E. 


“We  used  t6  make  our  own  etchant  for 
solder  plated  circuit  boards  until  we 
heard  of  HUNT  S.C.E.  Solution. 

“To  mix  our  own  etchant  we  used  to 
stock  large  quantities  of  chromic  and 
sulphuric  acid.  It  took  time  to  make  up 
the  solutions  which  filled  the  air  with 
noxious  fumes  and  was  always  danger¬ 
ous  to  handle.  Besides  the  time  it  took 
to  make  up  the  solutions  we  ended  up 
with  variations  from  batch  to  batch. 
And  in  order  to  get  the  solution  work¬ 
ing  right,  we  had  to  heat  it  up  to 
140*  F  and  over. 

“So  we  did  the  wise  thing. . .  stopped 
making  our  own  and  started  to  use 
HUNT  S.C.E.  which  works  at  room 
temperature.  Now  we  have  no  more 
chemical  dangers.  We  are  really  saving 
money  —  etching  time  is  standardized 


and  we  maintain  a  uniform  production 
rate  around  the  clock.” 

HUNTS.C.E.  (Solder  Circuit  Etch)  is 
superior  to  plant  mixed  etchants  be¬ 
cause  it: 

1.  Etches  rapidly  at  room  temperature. 

2.  Is  a  ready,  prepared  product  de¬ 
signed  specifically  for  this  one  pur¬ 
pose. 

3.  Has  a  high  capacity  for  copper. 

4.  Never  attacks  the  solder  plated  cir¬ 
cuit. 

5.  Has  eruaranteed  uniformity  and  is 
the  highest  quality  because  of  rigid 
laboratory  control. 

6.  Gives  fast,  odorless  etching  of  the 
copper. 

7.  Produces  boards  that  pass  all  corro¬ 
sion  and  stability  tests. 


Manufacturing 

Chemists 


Established 


For  doloilod  information  about  HUNT  S.C.I.  and  voluablo  ^odwction  han¬ 
dling  information,  writo  for  Tochnical  lullotin  No.  3  —  'Tho  CtcMng  of 
Sefdor  Pfotod  Cirtuk  Boards  by  Hunt  S.CJ.  Solution."  Hunt  S.C.i.  Soiution  is 
avoilablo  in  I3S  pound  (12  f allon)  carboys  and  530  pound  (55  gallM)  drums. 


PHILIP  A.  HUNT  COMPANY 

I'ALISADKS  PARK.  N.  J. 

Chioaffo  *  Cleveland  *  Cambridge  •  Brooklyn  •  Atlanta  *  Dallas  •  Los  Angeles  *  San  Francisco 
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This  Is  the  kind  of 

PLUS  PERFORMANCE 

You  get  when  you  specify  COLDITE  70+  resistors 


This  performance  table  for  the  RC-32  (short)  l*watt  Coldite  NO  SOLDERING  PROBLEMS!  You'll  get  faster,  better  pro- 

70+  Resistors  speaks  for  itself.  Similar  test  data  proving  duction^— cither  manual  or  automatic — with  Coldite  70+  than 

equ^ly  gooa  Wilh  any  other  resistors  of  their  typet  Hot  tin  dipping  of  leads 

RC-42  (2-watt)  units  will  gladly  be  sent  on  request  to;  ^  kk  & 

_ ^ _ _ _ *  .  rv*  •-! _  real  “tnlflerahilitV' **  \\'hrit*c  mnre  the  re<ii«tnr«  e;in  hi» 


Electronic  Components  Division,  Stackpolc  Carbon  Company, 
St.  Marys,  Pennsylvania. 


assures  real  “solderability.”  What's  more,  the  resistors  can  be 
supplied  oriented  and  aligned  on  reel  packs. 


RESISTANCE-TEMPERATURE 

CHARACTERISTICS 

(<  »  —15  C 
— 55  C 
"f  S5  C 
(i>  •  105  C 


VOLTAGE  COEFFICIENT  per  volt 


LOW-TEMPERATURE  STORAGE 


LOW-TEMPERATURE  OPERATION 


TEMPERATURE  CYCLING 


MOISTURE  RESISTANCE 


SHORT  TIME  OVERLOAD 


LOAD  LIFE  at  70  C 
after  50  hours 
after  250  hours 
after  SOO  hours 
after  1000  hours 


LEAD  TWIST  TEST 


Avorogo  Porcont  Rosittanco  Chango 


10  eheit  370,000  ohms  33  megohms 


lOITE  n-h  MIL  R-llB  COLDITE  TO-  MIL  R  MB  COLDITE  TO-  MIL  R-1 


Not  app'icoble 


0.1 


2.0 

0.1 

2.0 

1.0 

EFFECT  OF  SOLDERING 


DIKLCCTRIC  STRKNQTM  All  Stackpolo  Typo  RC-32  Coldite  70+  tmurihal  security  ,\1I  Stackpole  Coldite  70+  Resistors  w  ilh- 
Resistors  withstand  1000  volts  r.m.s.  at  atmospheric  presstire  Stand  the  standard  5-pound  pull  test, 
for  5  seconds  as  well  as  625  volts  r.m.s.  at  3.4  inches  of  mcrctffy 
for  S  seconds  without  damage,  arcing  or  breakdown. 


SmCKPOlB 


Setting  the  standards  by  which  other 
resistors  will  be  judged, 

FIXED  AND  VARIABLE  COMPOSITION  RESISTORS  •  SNAP  AND  SLIDE 
SWITCHES  •  CERAMAGP  FERROMAGNETIC  CORES  •  FIXED  COMPOSI¬ 
TION  CAPACITORS  •  IRON  CORES  •  CERAMAGNETR  CERAMIC  MAGNETS 
BRUSHES  FOR  ALL  ROTATING  ELECTRICAL  EQUIPMENT  .  ELECTRICAL 
CONTACTS  •  AND  HUNDREDS  OF  RELATED  CARBON.  GRAPHITE  AND 

metal  powder  products 


fixad  composition  raalstorS 
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The 

UCINITE  CO 


Newtonville  60,  Mass. 
Division  of  United-Garr^astener  Gorp, 


Ucinite  Magnetron  Connectors 


Ucinite  manufactures  a  variety  of  special 
connectors  for  the  heater  and  heater- 
cathode  terminals  of  magnetrons.  Many 
of  these  have  been  adapted  for  special  ap¬ 
plications  as  to  size  and  function  to  meet 
the  sealing  and  mounting  requirements  of 
high  temperature  and  high  altitude  opera¬ 
tion  and  other  special  conditions. 

Connectors  are  coaxial  in  construction 
and  can  be  supplied  with  built-in  capaci¬ 


tors  for  added  protection.  Connecting 
leads  of  any  length  can  be  furnished  to 
customer’s  specihcations. 

With  an  experienced  staff  of  design  en¬ 
gineers,  plus  complete  facilities  for  volume 
production,  Ucinite  is  capable  of  supplying 
practically  any  need  for  metal  or  metal¬ 
and-plastics  assemblies.  Call  your  nearest 
Ucinite  or  United-Carr  representative  for 
full  information  or  write  directly  to  us. 


Speetalittt  In 


BLECTRICAI.  ASSEMBLIES, 
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Direct  Reading 
Frequency  Meters 
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MOST  COMPLETE  LINE... 


FOR  EVERY  PURPOSE,  EVERY  BUDGET 


HICH  MECISION,  RIRECT  READING  METERS  (O.D1S%) 
Scries  555  to  579  consists  of  30  different 
types  covering  from  0.925  to  39.0  KMC/S. 
Representing  highest  state  of  the  art,  these 
frequency  meters  fully  qualify  as  transfer  or 
secondary  standards  for  exacting  laboratory 
or  production  service.  Features  include;  her* 
metically  sealed  invar  cavity,  temperature* 
compensation,  high  Q,  optimum  cavity  geom* 
etry,  high  conductivity  plating. 


PRECISION  NETIROOYNE  FREtUENCY  METER  (0.002%) 
Type  504.  for  100  to  10,000  MC/S 
with  accuracy  of  0.002  %  at  crystal 
check  points  every  5  MC/S  and 
0.03%  or  better  between  check 
points.  Automatic  interpolation  by 
unique  patented  spiral*scale  dial. 

Beat  indication  by  both  external 
earphones  and  built-in  CRT.  Me* 
ter  is  self-contained  and  portable. 


INEXP 


INEXPENSIVE.  DIRECT  READING  METERS  (0.0R%) 
Series  58S-A  to  590-A  affords  ex* 
cellent  accuracy  at  lowest  cost  from 
5.1  to  10.0  KMC/S.  Ideally  suited 
tor  panel  mounting. 


COAXIAL  FREQUENCY  METERS: 

LINE  TERMINATING.  HIGN  PRECISION  METER  (±0.3  MC/S) 
Type  560,  ranges  2.4  to  3.4  and  2.7  to 
3.7  KMC/S.  Extremely  wide  range  of  A  -y 
pulse  average  power  as  well  as  CW  can  ■ 
be  handled.  Hermetically  sealed  cavity  ■ 
and  temperature-compensation  permit 
operation  under  conditions  of  adverse 
humidity  or  large  temperature  variations. 


I  MC/S) 

gi 


CAIIRRATEO,  PRECISION  METER  (±0.3  MC/S) 
Type  583-D,  for  2.4  to  3.7  KMC/S.  Tem¬ 
perature  -  compensation  and  hermatical 
sealing  insure  optimum  performance  un¬ 
der  ell  atmospheric  conditions. 


DIRECT  READING  UNF  METER  (^0J%) 
Type  387-A,  covers  range  250  to 
1000  MC/S.  Spiral  drum  scale  60 
inches  long  enables  precision  direct 
reading.  May  also  be  used  as  a  tun¬ 
able  narrow  band  filter. 


Seven  full  waveguide  bandwidths  are  each  covered  by 
a  separate  meter  in  this  532  series  of  nine  reaction* 
coupled  frequency  meters,  extending  over  the  complete 
range  from  3.95  to  40.0  KMC/S, 

These  frequency  meters  consist  of  a  TEm  mode 
cavity  resonator  tuned  by  a  non-contacting  plunger. 
Ruggedness  for  long  trouble-free  life  is  assured  by 
all-metal  construction.  Maximum  readability,  reso¬ 
lution  and  accuracy  to  ^0.08%  are  the  result  of  an 
optimized  design  distinguished  by  a  drum  type  spiral 
scale  more  than  8  feet  long. 

FuUdetailaoi  PRD  Frequency 
Meters  and  the  complete  PRD  m 
Pacemaker  Line  are  con- 
tairted  in  this  new  160  pa^e  1.^ 

PRD  Microwave  Catalog,  tart-  ■ISJr  .,1 

eat  and  moat  intormative  ever  ■  ^  ggia 

publiahed.  It  ia  available  with-  ■sjfe-.iw. 

out  coat  or  obligation  to  Those  D 

engaged  in  microwave  work. 

Write  lor  your  copy  today. 

POIYTECHNIG  RESEARCH  &  DEVELOPMENT  CO.,  INC. 

202  Tillary  Street  •  Brooklyn  I,  N.  Y. 


PACEMAKER  LINE 


TYPE  "L”  RELAY  FACTS 


KMM  A  FO*M  I  FOtM  C  ,  FOtM  0 

I  '  j  -  ■  \  REAAAIKS 

- ^>>--1  ;  I]  mtNO*  MAI 

_  A  .1  - ^  'S.' 


i  coil  resistance 

1  WEIGHT 

RESIDUALS 

1  StNOil  WOUND 

Ur  TO  TO.OOO  qmms 

OOUD4I  WOUND 

Ur  TO  DSOO  OMMl 
lACM  WINDING 

t  1 

;  APftOX  Ot 

1  AVAUAMI  WfTM 

1  Ktrw  Of  NIID 
1  rrpf  miDUAii 

“Compact,  lightweight,  extremely  versatile,  reli¬ 
able"  .  .  .  these  are  some^  of  the  comments  of 
engineers  who  have  tested  Kellogg’s  new  type  “L” 
relay.  It  is  a  sturdy  re-engineered  version  of  the 
model  used  for  years  in  telephone  offices  around 
the  world.  Now,  its  many  new  features  make  it 
particularly  adaptable  to  industrial  applications 
including  computer  systems,  two-way  radio  and 
automation  devices. 

Efficient  design  gives  the  Kellogg  type  “L”  more 
operating  force  than  relays  of  comparable  size. 
This  means  greater  sensitivity,  gram  pressure  and 
more  springs  per  pileup.  In  addition,  the  new  re¬ 
lay  features; 

•  rear  mounting,  for  ease  of  wiring 

•  wide  variet>'  of  coils  for  any  circuit  requirements; 
single  or  double  wound 

•  bifurcated  stationary  sprini^  for  independent  con¬ 
tact  action  and  high  reliability;  (single  contacts  also 
available) 

•  heavy  duty  bronze  yoke  and  stainless  steel  bearing 
pin  insure  long  life  and  stable  adjustment 

•  single  or  double  arm  type  armatures  available 

•  hermetically  scaled  models,  if  desired 

•  operating  speed:  minimum  of  1  to  2  milliseconds 


•  contact  points:  gold,  silver,  palladium,  tungsten; 
other  materials  available 

•  residual:  adjustable 

•  time  delay:  heel-end  slugs  and  armature-end  slugs 
for  release  time  delay  and  operate  time  delay, 
respectively 

•  terminals:  slotted 

•  weight:  Net,  214  oz. 

•  dimensions:  2-1/4"  L  x  1-1/8"  W,  ranging  in  height 
from  17/32'  to  1-1 /|6' (max.) 

•  operating  voltages:  up  to  220  V.D.C. 

Behind  the  superior  reliability  and  design  of 
Kellogg’s  type  “L”  relay  are  more  than  60  years 
of  experience  as  a  leading  producer  of  telephone 
equipment.  And  as  the  communications  division 
of  International  Telephone  and  Telegraph  Cor¬ 
poration,  Kellogg  has  the  research  talent  of  3500 
engineers  and  technicians  at  its  disposal. 

Inquiries  are  invited.  Send  for  a  free  catalog  on 
relays  and  other  components  manufactured  by 
Kellogg. 

Kellogg  Switchboard  and  Supply  Company, 
6650  South  Cicero  Avenue,  Chicago  38,  Illinois. 
Division  of  International  Telephone  and  Tele¬ 
graph  Corporation. 


^Kellogg 

CHICAGO.  ILLINOIS 


Manufacturers  of:  Relays  •  Hermetically  sealed  relays  •  Switches  •  Solenoids 
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another 

RADIO  RECEPT^ 

semiconductor 

achievement 


with  the  revolutionary  lieji^ 


Tth-RMR 


300%  higher  current  density 


Standard  Type 

trirf0* 


life  expectancy  of  100,000  hours. 

26  volt  cells  —  lower  forward  voltage  drop, 
no  parallel  devices  for  voltage  division, 
no  series  devices  for  load  sharing. 


(}im«nsion« 


Oimantlont 


Now  y mo'll  om^rttmod  wky  toovoMiomol 
tolomimm  ro<Hfi*r»  arc  now  ok§olotol 


Not  just  a  variation  of  standard  selenium  rectifiers  —  devices  so  necessary  when  using  other  semiconductors. 
TrI'Amp  is  a  new  selenium  semiconductor  with  far  Our  Radio  Receptor  plant,  working  with  unique  equip* 
greater  reliability,  operating  at  three  times  the  current  ment  developed  by  Siemens  of  West  Germany,  is  now 
density  of  standard  stacks.  It  has  the  overvoltage  and  producing  Tri-Amp  selenium  semiconductors  for  imme- 
overcurrent  advantages  of  selenium,  which  means  there  diate  delivery.  Please  request  full  information  from 
is  no  need  for  the  expensive  and  elaborate  protective  Section  E-IOR. 


semiconductor  division 

RADIO  RECKRTOR  COMRANV,  INC. 

Subsidiary  of  General  Instrument  Corporation 
240  Wyth*  Avenu*,  Brooklyn  II.N.Y. 


Oanaral  Inatrumant  Corporation 
alto  includat  Automatic  Manufacturing 
Diviaion.  F.  W.  Sichlaa  Diviaion. 
Micamold  Clactronica  Manufacturing 
Corporation  (aubaidiary) 


StMicONOucTon.; 


OENIRAl  INSTRUMENT  OISTRIRUTORS:  (olfimera;  0  A  H  Oiatribwling  Co.  •  Chicago;  Marquip  Co.  •  Clavoland;  Fienaar  Elacironic  Supply  •  lot  Anpafaa, 
Votlay  Elartronici  Supply  Co.,  turbonk  •  Atilwoukaa;  Rodio  forti  Co.,  In«.  •  Naw  York  City;  Hudion  Rodio  A  Talavition  Corp.,  Sun  R^io  A  Elacironic  Co. 
Fhllodalpfiioi  Harbocn  A  Rodamon.  Inc.  a  Son  Froncitco;  Pocific  Wholaiola  Co.  •  Saotflo:  Saottla  Radio  Supply  •  Tulto;  Oil  Copilol  Eladronica 
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the  MOST  ACCURATE  production  models  available 


Reeve’s  complete  line  of  precision  resolvers  has  long  led  the  field  in  reliability 
and  accuracy.  Funcfional  accuracy  of  0.05%  in  the  Size  23  and  0.1%  in  the  Size 
15  and  Size  11  is  achieved  in  standard  production  without  culling.  Even  higher 
accuracies  can  be  obtained  on  special  order. 


Both  compensated  and  uncompensated  units  can  be  supplied  in  any  frame 
size.  Special  units  are  also  available  for  use  as  phase  shifters  or  for  high 
frequerKy  use.  For  the  best  in  resolvers,  bring  your  requirements  to  Reeves ! 


Wrtf*  for  rutolvr  catalog  MCO  57. 


REEVES  INSTRUMENT  CORPORATION 

A  SUtSIDIAKY  OF  DYNAMICS  CORF.  OF  AMBRICA,  ROOSEVELT  FIELD.  GARDEN  CITY,  NEW  YORK 
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PERFECT  SURFACE...  EXTREME  HARDNESS  ...  LOW  COST 


I 

I 

1 


—  all  this  and  more,  with  Linde  Sapphire! 


To  assure  dependability  under  the  most  severe  conditions, 
tiny  valve  poppets  and  seats  of  pilot  relief  volves  for  space 
vehicle  tanks  built  by  Whittaker  Controls  ore  mode  from 
Linde  Sapphire.  Linde  Sapphire  was  selected  over  other 
materials  for  this  critical  use  because  of  its  perfectly 
smooth  surface,  extreme  hardness,  and  relatively  low  cost. 
Other  advantages  are  resistance  to  corrosion  and  fast 
deliveries  from  LiNDE.  o 

Among  other  properties  of  LiNDE  Sapphire  are  zero 
porosity,  great  strength  at  elevated  temperatures,  and  a 
high  melting  point  of  2040  C.  LiNDE  Sapphire  is  trans¬ 
parent,  may  be  clear  or  red.  It  is  easily  sealed  to  metals  or 
ceramics  and  has  excellent  IR  transmission  characteristics. 

Linde  Sapphire  is  supplied  in  the  form  of  balls,  rods, 
tubes,  domes,  and  special  shapes  to  order.  For  more  in¬ 
formation,  write  Crystals  Department,  LiNDE  COMPANY, 
Division  of  Union  Carbide  Corporation,  30  East  42nd 
Street,  New  York  17,  N.  Y.  In  Canada:  Linde  Company, 
Division  of  Union  Carbide  Canada  Limited. 
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Here’s  a  new  geared  revolution  counter 


Width  -  2H' 


Still  More  News  from  VEEDER  ROOT 


i 

NEW  Quick-Reset,  High  Speed 

Geared  REVOLUTION  COUNTER 


designed  for  general  purpose  work  where  high  speed 


and  quick  reset  geared  revolution  counters  are  re¬ 
quired.  It  will  accept  speeds  up  to  6000  rpm  or  8000 
cpm. 


Everyone 
Can  Count  On 


.One  flick  of  the  lever  (through  60°  arc)  will  reset 
the  cpunter  to  all  zeros.  A  new  modem  case  design  and 
extra  big  numbers  (.227  in.  high)  provide  excellent 
visibility  at  extremely  wide  angles.  The  covmter  is 


Veeder-Root 


ideal  for  in-line  reading. 

'Aliere  dependability  is  desired  together  with  the 
added  feature  of  positive  subtraction,  the  new  Model 
1523  revolution  counter  offers  exceptional  possibili¬ 
ties.  Write  now  for  prices  and  specifications. 


INCORPORATBD 
Hartford  2,  Connootlout 

Hortford,  Conn.  •  OroonviHo,  $.  C.  *  Altoono,  Po* 
CHicooo  •  Now  Yerli  •  lot  Angolot 
^n  fronciiCO  •  AAontrool 
Offkos  ond  Agonfi  in  Prtncipo/  Cifvot 
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A  Complete  Line  of 

COMPUTER  TRANSISTORS 


Only  Philco  offers  a  complete  line  of  specially  designed 
computer  transistors.  Here  are  the  best  transistors  for 
all  phases  of  logic  circuitry,  read*in  and  read-out  equip¬ 
ment,  core-drivers,  storage  and  switching  devices. 

Philco  transistors  are  being  used  by  all  leading  com¬ 
puter  manufacturers,  especially  where  millimicrosecond 
speeds  are  needed.  A  leading  University  has  proven 
Philco  transistor  reliability  in  actual  computer  circuits 


over  tens  of  millions  of  transistor  service  hours. 

All  Philco  transistors  are  hermetically  sealed  to  insure 
maximum  service  life.  Available  in  production  quantities 
from  the  factory.  Also  available  "off  the  shelf”  in  quanti* 
ties  1  to  99  from  your  local  Philco  transistor  distributor. 
When  you  think  of  TRANSISTORS  .  .  .  think  of 
PHILCO  FIRST. 


MEDIUM  FREQUENCY,  MEDIUM  POWER  ALLOY 
JUNCTION  TRANSISTORS  (250  mw)  (in  TO-9  package) 

2N597 . for  use  in  200-300  kc  computers,  foc^  over  3  me 

2N59S . for  use  in  300-400  kc  computers,  foc^  over  5  hk 

2N599 . for  use  in  svritching  circuits  faster  than  400  kc,  fa^  over 

12  me 

MICRO-MINIATURE  TRANSISTOR 

2N536 . high  gain  switching  transistor,  20v  maximum  Vc^,  DC 

beta  typically  150 

HIGH  FREQUENCY,  HIGH  GAIN  (MICRO  ALLOY) 
TRANSISTOR  (MAT) 

3N393 . .combines  high  frequency  response  with  high  gain  for 

general  purpose,  high  frequency  appricotions  and 
switching  circuits,  typical  f,,,,,  60  me 

HIGH  FREQUENCY  SILICON  TRANSISTOR  (SAT) 

2N496 . high  speed  silicon  switch  for  speeds  up  to  5  me  charoc- 

terixed  by  extremely  low  saturation  resistance. 

HIGH  FREQUENCY  SURFACE  BARRIER 
TRANSISTOR  (SBT) 

2N240 . switching  transistor,  typical  f»60  me 

Moke  Philco  Your  Primo  Source  For  All  Tran$i$lor 


MICRO  ALLOY  DIFFUSED-BASE  TRANSISTOR  (MADT) 

3NS01 . extremely  high  speed  switch;  typical  rise  time  12  mp 

sec,  faN  time  4  mp  sec 

BILATERAL  ALLOY  JUNCTION  TRANSISTOR 

2N462 . high  gain  (hn  «  45  in  both  directions),  high  voltage 

(40v)  unit  for  applications  where  current  reversal  Is  desired 

POWER  TRANSISTORS 

2N393 . 40  volt,  30  watt  power  transistor 

2N3I6 . 60  volt,  37.5  watt  power  tronsistor 

2N3S7 . 80  voH,  37.5  watt  power  transistor 

2N  5  8  9 . 100  volt,  37.5  watt  power  transistor 

PHILCO’S  NEWEST  FAMILY  OF  MEDIUM-  AND 
HIGH-POWER  SWITCHING  TRANSISTORS 

2N670 . 300  mw,  2  amp  pulse  amplifier,  in  TO-9  type  package 

3N471 . 40  voH,  1  watt  pulse  amplifier  in  case  with  mounting 

stud  and  JETEC  E3-51  base 

3N672 . 40  volt,  0.75  microsecond  high  frequency  switching 

transistor 

2N673 . 40  volt,  1  wott,  stud  mounted  switching  transistor 

2N400 . stud  mounted  Yt  watt  high  speed  power  switch  (fa, 

and  5  MC) 

2N40t . stud  mounted  %  watt  high  speed  power  switch  (fa, 

and  12  MC) 

•  Information  And  Prkot.  Writ*  Dopl.  B-1058 


PHILCO  CORPORATION 

LANSDALE  TUBE  COMPANY  DIVISION 

LANSDALE,  PENNSYLVANIA 


J 


engineering  issue 


OCTOBER  10,  1958 


Sotcllit*  tranait  log  bolng  icannod  thortly  altor  Explorer  T  poMogo.  Aaolyais  oi 
data  ylolda  Inionnatloii  on  orbital  porlod  and  It*  rerto  oi  docrooM 


Keeping  Track  of 
Earth  Satellites 


Interferometer  system  consists  of  a  dual-terminal  array  of  22  dipoles  prox¬ 
imity  coupleil  to  a  2-wire  line.  Antenna  works  into  a  receiver  which  converts 
108-mc  satellite  transmissions  to  a  1-kc  signal.  Recorder  logs  transit  time 
within  1  second  as  satellite  crosses  antenna  beam  null 


By  C.  J.  SLETTEIS,  G.  R.  FORBES,  Jr.,  anti  L.  F.  SHODIN. 

Headquarter)),  Air  Force  Cambridge  Reaearch  Center,  Liaurence  O.  Hanarom  Field.  Bedford.  Maas. 


two-array  terminals  to  coaxial  lines,  pattern  with  a  broadside  fan  beam 

In  operation,  the  antenna  array  is  obtained  at  one  hybrid  network 

is  located  in  the  plane  of  the  earth  output  and  simultaneously  a  pat- 

^d  oriented  along  a  true  east-west  tern  with  a  deep  broadside  null  is 

line.  When  the  energy  received  at  obtained  at  the  other, 

the  two  terminals  of  the  antenna  is  The  time  at  which  the  satellite  tran- 

combined  in  a  hybrid  network,  a  sits  the  null  in  the  broadside  null 


A  RADIO  DIRECTION-FINDING  an¬ 
tenna  .system  using  a  108-mc 
dual-terminal  linear  array  obtains 
accurate  single  coordinate  position 
data  at  one  instant  in  each  orbital 
cycle  of  an  earth  satellite.  In  con¬ 
junction  with  the  antenna  system, 
a  specially  designed  receiver  allows 
the  antenna  to  be  calibrated  using 
the  sun  and  radio  stars  as  sources. 
Time-integrating  circuits  in  the  re¬ 
ceiver  make  possible  the  detection 
of  low  levels  of  .satellite  signals. 
Meridian  transit  times  to  accuracies 
of  about  one  second  have  been  ob¬ 
tained  from  Explorer  I  and  II  and 
Vanguard  with  this  system. 

To  make  a  dual-terminal  linear- 
array  system  practical  for  cheap  in- 
.stallation,  a  method  for  simple  but 
accurate  control  of  radiation  is  es¬ 
sential.  This  is  achieved  by  u.sing 
electric  dipoles  proximity  coupled  to 
a  two-wire  feeding  transmission 
line.  A  matching  balun  connects  the 


HtlGHT  OF 
ELFMENTS 
ABOVE 
TWO-WIRE 
LINE  3  3/8  IN. 


LENGTH  OF  RADIATING  ARRAY 


I03FT 

LONCITUDINAI  SPACING  OF  CLEMENTS 

^length  of  radiating  elements 

I  ^ANGLE  BETWEEN  ELEMENTS 
\  /  ANO  TW0-W«E 


SPACING  OF 
TWO-WiRE  , 
LINE  / 
J.055  IN  / 


balun 


HEIGHT  OF 
TWO-WIRE 
LINE 

ABOVE  the 
GROUND 
PLANE  X/A 


hybrid 

JUNCTION. 


•  DIFFERENCE 
RG  9/U 

APPROXIMATELY  60FT;>' 


w  ALL  CONDUCTORS  I/2H  00  RIGID  COPPER  TUBING 

FIG.  1 — Skwich  oi  compUto  antonna  atMinbly.  Dlmonsiont  givon  ar*  ior  a  22 -dipole 
array  at  108  me.  Thla  coniigurotion  gieea  an  antenna  gain  oi  20  db  over  an  laotroplc 
radiator  and  a  beamwidth  oi  S  deg  calculated  iron  the  tingle  terminal  pattern 


I 

:i 
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FIG.  2 — Construction  dotalls  oi  (A)  matchinq  bolun  and  (B)  cooxlal  hybrid  {unction 


pattern  gives  an  accurate  single-co¬ 
ordinate  fix.  The  broadside  fan 
beam  acts  as  a  monitor  during  the 
detection  time  interval. 

Baiun  Design 

The  balun,  shown  in  Fig.  2,  ia  de¬ 
signed  for  coupling  coaxial  cable  to 
the  two-wire  line  of  the  antenna. 
Unlike  bazooka  type  baluns,  the  bal¬ 
ance  is  independent  of  the  matching 
parameters.  The  load  of  about  300 
ohms  is  placed  at  a  calculated  point 
above  the  50-ohm  coaxial  input  and 
matching  is  achieved  by  adjusting 
the  position  of  the  shorting  bar  and 
open  stub  lengths.  Two  shorting 
bars  keep  all  the  energy  off  the  co¬ 
axial  line. 

Line  lengths  L,,  L,.,  and  L,  on  the 
balun  are  readily  found  on  a  Smith 
chart  and  final  adjustments  made 
empirically.  Actual  dimensions  for 
the  balun  and  hybrid  are  shown  for 
matching  to  one  end  of  the  22-ele¬ 
ment  108-mc  array  when  the  other 
end  is  terminated  in  a  matched  load. 

The  incremental  conductance  of 
each  element  of  the  array  and  total 
array  coupling  are  obtained  from 
Fig.  3.  The  data  were  obtained  by 
measuring  the  power  drop  through 


the  array  under  single  terminal 
transmitting  conditions  as  the 
angle  of  the  elements  relative  to  the 
two-wire  line  was  varied.  The  reso¬ 
nant  length  of  the  radiators  was 
found  in  earlier  experiments  to  vary 
little  for  the  light  couplings  in¬ 
volved  in  such  arrays.  When  all  22 
of  the  radiating  elements  are  .set  at 
6.5  deg  relative  to  the  two-wire  line 
a  total  of  90  percent  of  the  applied 
power  is  coupled  out.  Heavier  cou¬ 
pling  can  be  obtained  by  reducing 
height  of  elements  above  the  two- 
wire  line.  Coupling  data  for  rota¬ 
tion  leas  than  6.5  deg  (Table  I)  are 
useful  for  building  longer  arrays. 

Receiver  System 

The  receiver  system  works  on 
signals  obtained  by  switching  be¬ 
tween  the  sum  and  difference  ter¬ 
minals  of  the  hybrid  or  between  one 
of  the  outputs  and  a  reference 
matched  load.  Switching  is  done 
at  the  rate  of  100  cps  by  a  mechan¬ 
ical  chopper.  This  mode  of  opera¬ 
tion  makes  it  possible  to  detect  sig¬ 
nals  below  the  ambient  noise  level 
of  the  receiver. 

After  amplification  by  a  108-mc 
converter  and  receiver,  the  output 


Table  I — System  VSWR  and  Power  Loss  at  108  Me 


Di|M>le  VriKk*, 
Dfftn'es 

Input  VSW  R  With 
NihIcIwhI  Lwd  Ht 
One  Kn<l 

V.SW  H  l.4>okiiig 
Into  Hybrid  Ring 
Sum  Arm 

Total  Radiated 
Power.  Db 

2 

1  26 

3  67 

1  .30 

3 

1  61 

2  61 

3  9.3 

4 

1  tl 

2  It 

6  00 

.5 

I  06 

1  73 

8  60 

6 

1  It 

1  .32 

10  .3 

6 .  .3 

111 

1..33 

II  0 

IChNc  loss  is  2. .3  <lh;  loss  in  Imiuns  and  two  wire  line  is  !..'>  cllt 

_ _ _ _ _ 


0  1  2  3  4  5  6  7 

DIPOLE  ANSLE  t  IN  DEGREES 

FIG.  3 — Total  array  coupllnq 


from  the  receiver  phone  jack  is  fed 
to  a  two-.stage  100-cps  filter  V’,  and 
V.,  as  shown  in  the  schematic  of 
Fig.  4.  Before  the  signal  reaches 
the  filter,  most  of  the  high-fre¬ 
quency  noise  is  removed  by  the  R-C 
low-pass  network  consisting  of  re¬ 
sistor  R,  and  capacitor  C,.  Stage 
Vu  is  a  conventional  amplifier 
whose  output  is  fed  through  a 
parallel-T  network  tuned  to  100  cps 
by  variable  resistors  R,,  R-,  and  /?,. 
Stage  r,,  attenuates  all  frequencies 
except  100  cps  and  V’,  repeats  the 
same  proce.ss;  however,  gain  control 
Ri  is  inserted  between  V,  and  V’-  so 
that  the  receiver  can  be  operated  at 
a  normal  level  without  saturation. 
Tube  V',  is  a  cathode  follower  isolat¬ 
ing  the  high  impedance  circuits 
of  V,. 

Diode  detector  P,  converts  the 
lOO-cps  signal  to  d-c  which  is  then 
integrated  by  resistor  R,  and  paper 
capacitor  C„  selected  for  low  leak¬ 
age.  This  integrating  network 
serves  to  smooth  out  interference 
and  sudden  transients. 

Conversion  of  the  d-c  signal  ap¬ 
pearing  across  C,  is  accomplishetl 
by  a  balanced  modulator  consisting 
of  stages  V,  and  A  1-kc  signal  is 
taken  from  an  audio  oscillator  and 
fed  to  the  grid  of  V..  This  tube 
serves  as  a  phase  inverter  and  by 
adjusting  the  balance  control  R., 
two  signals  of  equal  amplitude  but 
180  deg  out  of  pha.se  appear  on  the 
plate  and  cathode  of  V,.  These  sig¬ 
nals  are  coupled  to  the  grids  of 
V,,  and  V-H  and  also  appear  across 
the  two  1,000-ohm  cathode  resistors 
R,  and  R,.  If  no  voltage  is  present 
across  capacitor  C„  V,.,  and  Fj4  act 
as  grounded-grid  amplifiers.  Since 
their  plates  are  in  parallel,  the  out- 
of-phase  1-kc  signals  cancel.  How- 
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Output  to  i.ooo  cps 

FILTER  AND  RECORDER 


FIG.  4 — Schematic  diagram  oi  auxiliary  circuit*.  Input  Irom  recaWar  1*  a  108-mc  dgnal  chopped  at  a  100-cp*  rate.  Uae  oi  iUters  and 
balanced  modulator  reduce*  nol**  and  enable*  detection  oi  low-ieeel  eatelllle  lran*ml**lon* 


ever,  harmonicM  are  always  present 
and  a  1-kc  Alter  must  be  used  be¬ 
tween  the  output  terminal  and  the 
recorder  for  effective  action  of  the 
balanced  modulator.  A  bolometer- 
umpliAer  is  employed  as  the  1-kc 
filter. 

If  a  d-c  component  appears  across 
Ch  the  balance  is  upset  and  a  1-kc 
signal  related  in  amplitude  to  the 
magnitude  of  the  received  signal 
appears  at  the  recorder  output  ter¬ 
minal. 

Calibration 

For  satellite  tracking  the  location 
of  the  null  plane  must  be  known 


accurately.  The  sun.  moon,  and 
radio  .stars  were  all  tried  as  cali¬ 
brating  sources.  None  of  these 
sources  proved  to  be  wholly  satis¬ 
factory.  Sun  signals  fiuctuate 
rapidly  at  108  me  and  average  out¬ 
put  varies  widely  from  day  to  day 
making  precise  measurements  diffi¬ 
cult.  Also,  the  sun  is  over  ().5-deg 
wide  which  is  a  poor  approximation 
of  a  point  source. 

Most  of  the  results  reported  here 
were  achieved  with  the  sun  and 
.satellites  as  sources  becau.se  the 
weak  output  of  radio  stars  was  ob- 
.scured  by  man-made  noise  in  the 
Bedford,  Massachusetts  area. 


FIG.  5  - 
luactlon. 


Explor*r  I  traii*ll  po**ag*  (A)  rocordod  u*lng  dUi*r*iic*  output  oi  hybrid 
Sum  mlau*  dliioronco  connoctlon  (B)  *how*  troa*lt  rocordod  a*  *harp  pul*o 


After  Explorer  I  was  launched  on 
January  31,  1958,  strong  signals 
were  detected  on  the  interferometer 
from  the  satellite’s  108.035-mc  and 
107.995-mc  transmitters.  Three  or 
four  transits  of  our  meridian  (71 
deg  16  min)  were  recorded  each 
day. 

Figure  5 A  shows  a  transit  pas¬ 
sage  recorded  using  the  difference 
(null)  pattern.  By  watching  the 
motion  of  the  pen  it  is  possible 
to  estimate  null  crossing  within  one 
second  of  time.  Unfortunately,  the 
chart  speed  on  the  recorder  was 
then  ttx)  slow  to  show  much  detail 
about  the  Explorer’s  rapid  signal 
variations  with  time.  By  analysis 
of  these  data.  Smithsonian  Astro- 
physical  Laboratories  were  able  to 
calculate  the  period  of  the  orbit  and 
estimate  its  rate  of  decrease. 

When  received  on  the  sum  minus 
difference  connection,  satellite  sig¬ 
nals  produce  a  sharp  signal  as 
shown  in  Fig.  5B.  Note  that  the 
signal  from  the  satellite  arises  from 
a  point  source.  There  is  a  regular 
fading  of  the  signal  about  every  10 
seconds  which  is  not  exactly  peri¬ 
odic  but  apparently  always  present. 
In  addition  to  the  regular  10  second 
fading  more  rapid  variations  are 
noticed  when  the  signal  is  recorded 
without  the  6-sec  ■  integrating  time 
constant.  The.se  variations  are  deep 
fades  occurring  at  1-3  sec  intervals. 
Slow  variations  in  signal  strength 
cau.se  the  two  main  lobes  to  be 
slightly  unequal. 
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Telemeter  System  Relays 


Test  data  during  development  and  evaluation  of  underwater  weapons  such  as 
mines,  are  transmitted  to  shore  by  a  telemetering  system  capable  of  monitor¬ 
ing  the  performance  of  four  weapons  simultaneously.  Transistorized  trans¬ 
mitters,  operating  on  separately  assigned  frequencies,  convert  the  data  to 
acoustic  signals  which  are  relayed  to  a  shore-ba^d  receiver  by  cable  after 
detection  by  a  hydrophone  in  the  underwater  test  area 


By  M.  J.  AUCREMA>NE  and  D.  D.  WOOLSTON, 

Underwater  Kvaluation  Department,  U.  S.  Naval  Ordnance  L>aboratory,  White  Oak,  Silver  Spring,  Md. 


Naval  underwater  ordnance 
must  be  monitored  during  the 
development  stage  by  methods  that 
pf'ovide  reliable  test  information. 
This  article  describes  a  transistor¬ 
ized  underwater  telemetering  sys¬ 
tem,  referred  to  as  uts,  that  is 
capable  of  monitoring  four  under¬ 
water  weapons  simultaneously. 
Each  weapon  contains  a  transistor¬ 
ized  transmitter  with  a  separately 
assigned  frequency  band. 

Data  are  converted  by  the  trans¬ 
mitter  from  electrical  to  acoustical 
signals  and  projected  into  the 
water.  The  underwater  signals  are 
received  by  a  hydrophone  located 
in  the  test  area  and  fed  to  the  shore 
station  by  an  underw’ater  cable.  At 


the  receiver  on  shore,  the  signal  is 
demodulated  and  recorded  on  a 
graphic  recorder.  These  data  are 
analyzed  and  the  results  are  used 
in  the  development  and  evaluation 
of  underwater  ordnance. 

Operation 

The  operation  of  the  uts  can  be 
explained  by  referring  to  Fig.  1. 
Under  field  test  conditions,  under¬ 
water  weapons  such  as  mines  are 
dropped  from  aircraft  or  planted  by 
boats  at  the  field  test  station. 
Usually  the  receiving  hydrophone  is 
placed  in  the  area  before  the  mines 
are  planted,  but  the  reverse  pro¬ 
cedure  is  possible.  Normally,  the 
four  mines  are  located  at  distances 


of  200  to  600  ft  from  the  receiving 
hydrophone. 

As  the  target  vessel  approaches 
the  mines,  the  mine  firing  mecha¬ 
nism  senses  the  ves.sel  and  the  tele¬ 
metering  transmitter  is  turned  on. 
Subsequent  mine  information 
modulates  the  transmitter  and  is 
transmitted  through  the  water  as 
an  f-m  acoustical  signal.  This  signal 
is  detected  by  the  receiving  hydro¬ 
phone  and  relayed  by  cable  to  the 
receiver  on  shore  and  recorded. 
When  the  mine  no  longer  senses  the 
vessel,  the  transmitter  is  turned 
off.  This  conserves  the  transmitter 
power  supply  by  requiring  maxi¬ 
mum  power  only  during  trans¬ 
mission  periods.  A  block  diagram 
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PIG.  1 — Pictorial  dioqram  illxutrates  bow  underwator  teUmotorinq  aytiom  is  sol  up 
lo  monitor  poriormanca  of  mines.  The  transmitters  are  activated  by  the  mine 
firinq  mechanism,  which  senses  the  approach  of  the  vessel  at  left 


Interior  of  transmitter  mounted  in  ord¬ 
nance  component.  Unit  withstands 
water-entry  shock  II  dopped  by  aircraft 
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Bottom  oi  uts  rocoWor  shows  wirinq  layout.  Not#  shUldinq  tsch-  Four-chanasl  discriminator  is  a  compact,  rack  mounlod  unit.  It 
niquM  ussd  in  ths  ampliiisr  and  local  oscillator  soctlons  drirss  ths  dirsct-writinq  recorder  which  completes  the  system 
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FIG.  2  -Block  diagram  of  complete  underwater  telemetering  system.  A  major  advan¬ 
tage  oi  this  system  is  its  ability  to  provide  ordnance  data  under  operating  conditions. 


of  the  telemetering  ay.stem  appear.^ 
in  Fig.  2. 

Since  mine  operational  data  must 
be  correlated  in  time  with  the  posi¬ 
tion  of  the  target  vessel,  the  tele¬ 
metering  system  is  usted  in  conjunc¬ 
tion  with  field  station  tracking 
equipment.  Thus  mines  are  evalu¬ 
ated  under  operational  conditions. 

Transducers 

The  tran.sducers  are  barium 
titanate  types  with  the  active 
element  having  a  hemispherical 
shape.  The  operating  region  for  the 
tran.sducers  is  50  to  65  kc  with 
average  .sensitivities  of  15  ^v//ibar. 
Transducers  having  a  bandwidth  of 
approximately  20  kc  are  used  as  re¬ 
ceiving  hydrophones,  while  those 
used  as  projectors  are  selected  on 
the  basis  of  sensitivity  for  a  par¬ 
ticular  frequency  band. 

The  Q  of  the  tran.sducers  is  low, 
usually  2  to  4.  A  typical  circle  dia¬ 
gram  of  the  tran.sducer  admittance 
is  shown  in  Fig.  3.  Since  the  tele¬ 
metering  transmitter  mu.st  work 
efficiently,  such  a  diagram  is  u.sed 
in  choosing  the  best  operating 
region  of  each  tran.sducer.  The  fre¬ 
quency  shift  of  the  transmitter  is 
small  compared  to  the  carrier  fre¬ 
quency,  consequently  the  region  of 


the  circle  diagram  showing  the 
least  change  in  the  resistive  com¬ 
ponent  is  .selected. 

The  impedance  of  the  tran.sducer 
appears  as  a  .series  RLC  circuit  in 
parallel  with  the  clamiwd  capaci¬ 
tance.  An  equivalent  circuit  for 
the  tran.sducer  is  shown  in  Fig.  4.A, 
where  C.  is  the  clamped  capacitance, 
C„  represents  the  motional  capaci¬ 
tance,  represents  the  motional 
inductance  and  quantity  rep¬ 


resents  the  motional  resistance. 

When  the  motional  impedance 
branch  is  in  series  resonance,  that 
is,  when 

uLm  —  j  —  *  0  or  if  u  =  =  * 

the  total  admittance 

1  r  =“  J  +./«(', 

Km 

To  make  the  transducer  appear  as 
a  resistive  load,  an  inductance  L.  is 
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FIG.  3 — Total  admittonco  dlafram  for 
a  typical  barium  tltonato  transducor 


FIG.  4 — EqulTalont  dicoit  diaqrama  of 
tho  trcawdocer.  Uncomponsatod  coao 
la  showa  in  (A).  In  (B),  L«  is  added  to 
tune  out  the  clamped  capacitance  C. 


added  in  parallel  across  the  trans¬ 
ducer  as  shown  in  Fig.  4B.  If 


«C. - -  0 

and  the  Q  of  the  coil  is  high,  then 


Yt 


1 

Rm 


or  Zt 


ft- 


This  condition  is  possible  only 
at  one  frequency.  Since  the  fre¬ 
quencies  representing  ordnance  in¬ 
formation  are  less  than  600  cps 
apart,  the  impedance  seen  by  the 
transmitter  power  amplifier  re¬ 
mains  nearly  constant. 

The  directivity  patterns  of  the 
transducer,  as  shown  in  Fig.  5,  are 
made  to  determine  compatibility 
between  the  transducers  and  the 
hydrophone,  to  provide  complete 
underwater  acoustic  coverage. 


Transmitter 

The  transistorized  transmitter 
weighs  .3  lbs  and  is  housed  in  a  con- 
tiiiner  2-1/16  in.  by  6  in.  by  4-7/16 
in.  The  transmitter  consists  of  an 
oscillator,  buffer  stage,  driver  stage 


FIG.  S — DlractiTity  pattern  for  a  typical 
hemiapherical  transducor 


and  a  power  amplifier  that  drives 
the  barium  titanate  projector.  The 
transmitter  in  each  of  the  four 
mines  being  monitored  is  assigned 
a  bandwidth  of  1  kc  in  the  60-kc 
region.  Of  this  1-kc  band,  generally 
only  500  to  600  cps  is  used  to 
monitor  mine  operation.  The  re¬ 
maining  portion  of  each  band  al¬ 
lows  for  temperature  drift  and 
power-supply  effects.  A  schematic 
diagram  of  the  transmitter  is  shown 
in  Fig.  6. 

The  oscillator  Q,  is  a  tempera¬ 
ture-compensated  Clapp  circuit. 
Additional  temperature  compensa¬ 
tion  may  be  obtained  using  a  therm¬ 
istor  in  the  base  circuit.  The 
underwater  ordnance  mechanism 
modulates  the  transmitter  by  vary¬ 
ing  the  current  through  saturable 
reactor  T,  in  the  tank  circuit  of  the 
oscillator. 

The  buffer  stage  Q,  is  used  for 
isolation  and  impedance  matching 
between  the  oscillator  and  driver 
stages.  This  stage  has  a  voltage 
gain  of  0.95.  Driver  stage  Q,  is  a 
grounded-emitter  circuit.  It  has  a 
voltage  gain  of  26  db  when  its  out¬ 


put  transformer  circuit  is  tuned. 

The  power  amplifier  Q.  is  oper¬ 
ated  class  C  with  an  efficiency  of 
approximately  70  percent.  The  470- 
ohm  resistor  Ri  shunted  by  0.15-ftf 
capacitor  C,  provides  the  bias  for 
this  stage. 

A  powdered  molybdenum  per¬ 
malloy  toroidal  core  is  used  in 
the  output  transformer  Tt  in  the 
emitter  circuit.  The  secondary  of 
this  transformer  is  tuned  by  capa¬ 
citor  Cf  The  power  amplifier  has  a 
gain  of  25  db,  using  a  24-v  d-c  sup¬ 
ply,  and  an  output  power  of  1.2  w. 

The  impedance  of  the  projector 
appears  as  approximately  a  1,000- 
ohm  resistive  load  with  the  clamped 
capacitance  tuned  out. 

Switching  Circuit 

An  npn  silicon  transistor  Q.  has 
its  base  and  emitter  in  series  with 
the  underwater  ordnance.  When 
the  ordnance  is  in  a  quiescent  state, 
the  transmitter  is  cut  off  and  is 
turned  on  when  the  ordnance  be¬ 
comes  active.  The  transmitter  then 
transmits  a  specific  frequency  in¬ 
dicative  of  the  type  of  respon.se  of 
the  ordnance.  The  quiescent  trans¬ 
mitter  power  dissipation  is  le.ss 
than  25  mw  as  compared  to  1.2  w 
when  a  signal  is  being  transmitted, 
(-apacitor  C,  in  parallel  with  the 
l)a.se-to-emitter  circuit  protects  the 
switching  transistor  from  the  in¬ 
itial  surge  current. 

Receiving  System 

The  receiving  hydrophone  was 
selected  from  among  the  available 
transducers  on  the  basis  of  band¬ 
width.  It  has  a  bandwidth  of 
approximately  20  kc  to  accept  in- 


FIG.  6 — Schematic  diagram  oi  the  tranelstorbed  transmitter.  When  the  mine  tenses 
the  approach  oi  a  target,  relay  Ki  Is  actiTated,  turning  on  the  transmitter 
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FIG.  7 — Schematic  diagram  oi  the  ahore-boMd  receiver.  Thle  equipment  con  receive  and  omplily  lour  eignol  irequenciee  at  a  level 
at  low  at  Imv.  The  output  oi  cathode  follower  Vm  ie  connected  to  four  Fotter-Seeley  type  dltcrimlnotort  (not  thown)  which  demodu¬ 
late  the  four  data  tiqnalt  and  drive  a  dlrect-wrltlnq  recorder 


telligence  from  the  four  underwater 
mine  transmitters.  In  many  field 
installations,  the  receiving  hydro¬ 
phone  may  be  located  15,000  ft  from 
the  shore  station.  This  might 
ordinarily  present  problems  in  the 
tran.smission  of  information  at 
these  frequencies;  however,  the 
underwater  cables  used  at  the  field 
stations  have  an  attenuation  of  only 
6  db/10,000  ft.  The  characteristic 
impedance  of  the  cable  is  120  ohms. 
By  using  matching  transformers  to 
properly  terminate  the  cable,  mini¬ 
mum  attenuation  is  obtained. 

The  telemetering  receiver  .shown 
in  Fig.  7  is  composed  of  a  band-pass 
amplifier,  a  local  oscillator,  a  mixer 
stage  followed  by  a  low-pass  ampli¬ 
fier  and  a  cathode  follower.  In  the 
present  system,  four  signal  frequen¬ 
cies  from  the  mine  transmitters  are 
received  and  amplified  in  the  band¬ 
pass  amplifier.  Since  the  amplifier 
passes  all  frequencies  between  50 
and  67  kc,  the  intelligence  from  the 
mines  is  accepted  and  all  under¬ 
water  signals  or  noise  above  and 
below  the  bandpass  will  be  rejected. 

Band-Pass  Amplifier 

The  band-pass  amplifier  consists 
of  V„  Vt  and  V,  in  a  staggered 
triple  having  a  gain  of  approxi¬ 
mately  60  db  and  capable  of  utili¬ 
zing  signals  as  low  as  1/iv.  Potentio¬ 
meter  R,  allows  the  level  of  the 
incoming  signals  to  be  adjusted. 
Input  transformer  T,  has  an 
untuned-primary  tuned-.secondary 
which  improves  the  spurious-signal 
rejection  of  the  system.  The  signals 


from  the  mine  transmitters  are 
approximately  of  the  same  power 
and  hence  there  is  no  blanking  of 
one  signal  by  any  other.  An  age 
circuit  adjusts  the  bias  on  V,  to  con¬ 
trol  the  overall  gain  of  the  amplifier. 
Age  action  prevents  distortion  from 
overloading  of  the  receiver  and  pro¬ 
vides  proper  signal  voltages  to  the 
di.scriminators. 

Oseillator 

A  local  o.scillator  V,  in  a  Clapp 
circuit  is  used  instead  of  a  crystal 
o.scillator  because  the  Clapp  circuit 
allows  the  local  oscillator  frequency 
to  be  changed  by  several  kc.  This 
gives  more  versatility  to  the  re¬ 
ceiver  and  still  provides  frequency 
stability. 

The  local  oscillator  signal  and 
the  incoming  mine  data  are  fed 
into  the  mixer  Since  only  the 
difference  frequencies  are  accepted 
by  the  discriminator,  the  sum  fre¬ 
quencies  are  eliminated  or  greatly 
attenuated  by  placing  a  low-pass 
filter  after  the  mixer. 

The  output  filter  network  is  com¬ 
posed  of  one  symmetrical  pi-type  in¬ 
termediate  section  having  a  half- 
.section  m-derived  filter  at  each  end. 
All  sections  in  the  filter  are  matched 
on  an  image  impedance  basis. 
Cathode  follower  V»,,  having  a  re¬ 
sistive  output  impedance  of  1,000 
ohms  feeds  the  mixer  output  to  the 
low-pass  filter.  The  m-derived 
terminal  half-section  of  the  filter 
works  into  a  1,000-ohm  resistive 
load. 

The  low-pass  filter  passes  all  the 


difference  frequencies  but  atten¬ 
uates  all  frequencies  at  27  kc  or 
above  by  at  least  40  db.  A  high- 
gain  amplifier  V.,  and  a  cathode 
follower  V„  complete  the  receiver. 
The  amplified  difference  frequencies 
are  fed  into  the  discriminators. 

Discriminators 

The  discriminators  are  of  the 
Foster-Seeley  type  designed  so  that 
each  accepts  informaton  only  from 
one  telemetering  transmitter;  there¬ 
fore,  each  discriminator  translates 
the  intelligence  from  its  associated 
transmitter  into  d-c  which  in  turn 
ojierates  a  direct-writing  recorder. 
Correlation  between  mine  actuation 
and  target  ship  position  is  provided 
by  the  timing  marks  on  the  record. 

Performance 

Field  tests  demonstrate  that  the 
underwater  telemetering  system 
can  telemeter  ordnance  information 
from  an  underwater  weapon  to  a 
shore  station.  The  transmitter  can 
remain  operative  for  at  least  six 
months,  has  survived  water  impact 
when  dropped  from  an  aircraft  and 
is  temperature-compensated  over 
the  range  from  28  F  to  90  F.  It 
is  small  in  size  and  weight,  is  con¬ 
tained  in  a  water-tight  case  and 
can  be  made  an  integral  part  of  the 
ordnance  assembly. 

The  authors  express  their  appre¬ 
ciation  to  M.  N.  Miraldi  and  R.  J. 
Smollett  for  development  assistance, 
J.  V.  Saliga  for  construction  and 
packaging  and  R.  S.  Flum  for  pro¬ 
viding  the  transducers. 
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FIG.  1 — Cell-tube  capacitor.  Suet  ol 
variotu  dimentions  are:  D.  adjustable 
between  15  and  17  mm;  d.  adjustable 
between  5  and  36  mm;  1.  20  mm  and  g, 
0.4  to  0.5  mm 


TEST  TUBE 


FIG.  2 — Block  diagram  ol  setup  lor  determining  setting  time  oi  cement.  Equivalent 
circuit  oi  cell-tube  capacitor  is  shown  in  dashed  circle 


Sample  of  cement  i.s  inserted  as  dielectric  material  in  a  test-tulie  capacitor  and 
admittance  readings  made  every  15  minutes.  Maximum  admittance  sifjnifies 
end  of  setting  process.  Comparison  with  mechanical  test  proceihire  proves 
that  admittance  technique  is  just  as  accurate  and  less  complex 


Electronics  Determines 

By  J.  M.  TOBIO.  Lab.  tie  En^ayuM  FiMirur«. 

In.stituto  Tecnifo  de  la  C(»nstriiofi«n  y  del  t'eniento,  (’owtillare.x,  Madrid,  Spain 


FIG.  3— Schematic  diagram  of  the  oscillator  portion  oi  the  equipment 


Application  of  dielectric  tech- 
.nique.H  to  the  problem  of  deter¬ 
mining  the  .settinj?  time  of  cement 
is  not  a  new  concept.'  ’  *  The  sys¬ 
tem  to  be  described,  althoufirh  basi¬ 
cally  similar  in  approach  to  the 
measurement  is  much  le.ss  complex. 

In  its  simplest  version,  the  meas¬ 
urement  consists  of  determining 
the  variations  in  admittance  of  a 
cement  pa.ste  durinir  the  process  of 
setting.  Once  the  pa.ste  is  mixed,  it 
is  placed  in  a  cylindrical  capacitor 
where  it  functions  as  the  dielectric 
material.  The  capacitor  consists  of 
two  coaxial  copper  rings  encircling 
a  te.st  tube  as  shown  in  Fig.  1. 

Measurement  fundamentals  are 
indicated  in  the  block  diagram  of 
Fig.  2.  A  .stabilized  28-mc  oscillatf'r 
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Cement  Setting  Time 


Machanical  comparison  test  requires 
use  oi  this  apparatus 
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limplictty  oi  the  lest  equipment  is  shown  in  this  in-use  illustration 


Internal  construction  oi  r-i  oscillator  portion  oi  equipment 


supplies  a  sitrnal  to  the  top  plate 
of  the  capacitor  cell.  Resulting  cur¬ 
rent,  rectified  by  a  germanium 
flitKle,  is  measured  with  a  microam¬ 
meter.  Meter  readings  are  propor¬ 
tional  to  the  ab.solute  value  of  the 
admittance  obtained  from  the 
equivalent  circuit  also  shown  in 
Fig.  2. 

Oscillator 

Circuit  of  the  o.scillator  is  shown 
in  Fig.  It  is  a  harmonic  oscillator 
modified  from  a  con.stant-amplitude 
oscillator  developed  at  the  National 
Kureau  of  Standard.s.*  In  Fig.  .‘I, 
V,,  functions  as  a  crystal  oscillator 
at  7  me.  The  anode  circuit  contain¬ 
ing  L,  and  C,  is  tuned  to  28  me. 

The  r-f  potential  existing  at  point 
.1,  Fig.  3,  is  fed  through  an  adjust¬ 
able  capacitor  C»  to  an  output  at¬ 
tenuator.  This  same  potential  is 
rectified  by  V',  and  applied  to  the 


control  grid  of  which  operates 
as  a  regulator. 

Initial  negative  bias  on  the  cath- 


T*tt  capacitor  hai  this  coniiquratlon 


nde  of  V,„  is  about  18  v.  This  am¬ 
plitude  is  sufficient  to  hold  the  tube 
cut  off.  When  the  rectified  output 
of  r,  is  applied  as  positive  voltage 
to  the  control  grid  of  F,»,  it  cau.ses 
conduction.  When,  for  any  rea.son, 
the  potential  at  point  .4  drops,  I", 
rectifies  less  and  the  control-grid 
voltage  of  r,*  becomes  less  positive. 
.As  a  result,  the  triode  draws  less 
current;  the  drop  in  voltage  acro.ss 
Rt  is  less;  the  plate  of  becomes 
more  positive  and  oscillation  in- 
crea.ses  in  amplitude. 

Final  Stabilization 

When  r-f  potential  at  point  A  in- 
crea.ses,  the  process  is  reversed. 
.After  a  few  trials  and  adju.stments, 
the  potential  at  point  .t  can  be  made 
independent  of  both  supply  fluctua¬ 
tions  and  load  across  the  attenu¬ 
ator. 

The  microammeter  shown  in  Fig. 


3  has  a  double  purpose.  It  serves 
both  as  a  main  voltage  control  and 
al$o  provides  a  reading  of  admit¬ 
tance  values.  Jack  J  disconnects  the 
microammeter  and  connects  an  ex¬ 
ternal  recording  device,  if  desired. 

To  emphasize  admittance  varia¬ 
tions,  an  opposite  voltage  is  applied 
to  the  measuring  circuit*.  This  volt¬ 
age  is  stabilized  with  the  85 A 1  tube 
and  is  adjusted  by  potentiometer  R.. 

Equipment  Operation 

Once  the  instrument  is  turned  on 
by  switch  S„  Fig.  3,  switch  is 
placed  in  the  main  position.  Next, 
R,  is  adjusted  so  that  a  predeter¬ 
mined  reading  is  obtained  on  the 
meter.  This  reading  serv'es  as  a 
reference  for  all  measurements. 

After  the  test  progresses  for 
about  three  or  four  minutes,  S,  is 
changed  to  measurement  and  the 
resulting  value  is  read  on  the  meter. 
Simultaneous  use  of  attenuator  S. 
and  potentiometer  R,  accomplishes 
required  calibration  of  the  instru¬ 


TIME  OF  READINGS 
IN  HOURS 

FIG.  4 — Typical  admiltonc*  cunr*«  ior 
■•Terol  Portland  cemonts 

ment.  The  meter  should  read  at 
about  its  center-scale  point. 

For  a  cement  of  average  setting, 
a  measurement  should  be  made 
every  16  minutes.  If  use  is  made  of 
recording  equipment,  the  apparatus 
should  be  kept  on  continuously. 
Relative  admittance  values  should 
be  plotted  against  time. 

Curves  of  admittance  against 


FIG.  S — Mochonical  tyalem  used  ior  comporison  experiment.  Work  required  to  cut 
qroore  in  cement  is  indicated  by  d-c  motor  current 


0123456789  10 


TIME  IN  HOURS 

PIG.  6 _ Comporison  oi  cunres  ior  admittance  (A)  and  mechonicol-resistonce  (0) 

methods  oi  determining  cement  setting  time 


time  such  as  shown  in  Fig.  4  are 
then  obtained.  The  maximum  points 
of  these  curves  correspond  to  the 
end  of  the  setting  process  for  vari¬ 
ous  Portland  cements. 

Experimental  Checking 

In  earlier  experimental  work''  *, 
a  close  correlation  between  .setting 
times  obtained  from  admittance 
curves  and  those  resulting  from  use 
of  the  Vicat  needle  method  was  ob¬ 
served.  To  carry  out  a  more  precise 
check,  a  provisional  experimental 
arrangement  was  prepared  as 
shown  in  Fig.  6. 

A  steel -toothed  wheel  26.5  mm  in 
diameter  is  driven  by  an  eight-rpm 
motor.  The  wheel  is  mounted  on  a 
.sliding  frame  driven  at  a  constant 
linear  velocity  of  13  mm  per  hour 
by  a  synchronous  motor.  The  com¬ 
bined  rotational  and  linear  motions 
of  the  wheel  cut  a  groove  in  the 
concrete  test  specimen  of  1  to  3  mm 
in  depth.  The  specimen  is  attached 
firmly  to  the  framework  of  the  ap¬ 
paratus. 

To  determine  mechanical  resist¬ 
ance  of  the  paste — to  measure  the 
work  required  to  cut  the  groove- - 
the  amount  of  current  drawn  by  the 
eight-rpm  motor  is  recorded  by  a 
ballistic  galvanometer  and  a  photo¬ 
graphic  device. 

Test  Results 

If  a  simultaneous  test  is  made 
with  the  mechanical  apparatus  and 
the  admittance  recorder,  the  graphs 
.shown  in  Fig.  6  are  obtained  for 
the  same  cement.  Curve  A  corre¬ 
sponds  to  the  admittance  measure¬ 
ments  and  curve  B  to  the  mechani¬ 
cal  .system.  Note  how  point  P  of 
curve  A  (end  of  setting)  corre¬ 
sponds  to  the  sudden  increase  CD  in 
curve  B  caused  by  a  rapid  increase 
in  mechanical  strength. 
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FIG.  I  —Digital  tap#  oystom 


Universal  Tape  Amplifiers 
for  Digital  Data  Systems 


Transintorized  read  and  write  amplifiers  have  wide-ran«:e  input  eharaeteris* 
ties  whieh  aeeoinniodate  most  digital  tape  systems.  Both  retiirn-to-zero  anti 
nonreturn-to-zero  pulsing  teehnitpies  (*an  he  used  at  re|>etition  rates  up  to 
22  kc.  AdjuvStahle  elipping  eireuit  in  read  amplifier  permits  insertion  of  0 
to  2.5  mv  input  noise  diserimination 


Ity  ROBERT  F.  SHAW 


«  DlBitronlcn  Corp..  Albortson,  New  York 


system  is  shown  in  Fig.  1.  The  read  Functionally,  the  read  amplifier 
and  write  amplifiers  are  intended  consists  of  four  sections:  a  pream- 
to  be  used  with  relay-type  read-  plifier  to  provide  necessary  initial 
write  switching.  Although  elec-  signal  gain;  a  phase  inverter  and 
tronic  switching  is  more  desirable,  amplifier  circuit  to  separate  and 
few  magnetic  tape  applications  amplify  negative  and  positive  sig- 
justify  the  extra  cost  involved.  nals;  a  buffer-mixer  to  pass  posi- 
During  read  operation,  signals  tive  signals  for  rz  (retum-to-zero) 
from  the  read-write  head  are  ap-  operation  or  to  combine  positive 
plied  through  the  read  amplifier  to  and  negative  signals  for  nrz  (non¬ 
logic  circuits  in  the  digital  system,  return-to-zero)  operation;  and  an 


Magnetic  tape  record  and 
playback  amplifiers  used  in 
sound  reproduction  equipment  do 
not  have  all  the  characteristics 
needed  for  processing  digital  data. 
To  fill  this  void,  the  read  and  write 
amplifiers  discussed  here  have  been 
designed  specifically  to  meet  re¬ 
quirements  of  most  digital  tape 
handling  systems. 

A  block  diagram  of  a  read-write 
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output  to  provide  sufficient  current 
to  drive  digital  system  logic  cir¬ 
cuits. 

During  write  operation,  signals 
from  the  digital  system  are  applied 
through  the  write  amplifier  to  the 
read-write  head.  Functionally,  the 
write  amplifier  consists  of  four  sec¬ 
tions:  a  transistor  .switch  to  con¬ 
trol  application  of  input  voltage; 
an  oscillator  to  generate  a  carrier 
frequency;  a  rectifier-filter  to  con¬ 
vert  carrier  to  d-c  and  discriminate 
against  residual  a-c;  and  a  head 
driver  to  amplify  the  recorded  sig¬ 
nal  by  an  amount  sufficient  to  driv3 
the  read-write  head. 

Read  Amplifier 

A  tape  read  amplifier  mu.st  de¬ 
liver  an  output  swing  of  —4  to  4-4 
volts  to  satisfactorily  drive  the 
logic  circuits  of  transistorized  digi¬ 
tal  data  handling  equipment.  Com¬ 
monly  available  digital  read  heads 
provide  an  input  signal  of  approxi¬ 
mately  6  millivolts  peak-to-peak 
from  tapes  magnetized  to  satura¬ 
tion  during  recording  of  ones  and 
zeros  and  played  back  at  the  usual 
60  to  75  ips  speeds. 

In  practice,  reliability  is  assured 
by  designing  the  amplifier  to  per¬ 
form  satisfactorily  with  appreci¬ 
ably  weaker  input  signals  and  to 
handle  stronger  signals  without 
overloading.  The  amplifier  shown 
in  Fig.  2  gives  full  output  with  in¬ 
puts  as  low  as  1.35  millivolts  zero- 
to-peak  and  will  not  overload  with 
inputs  up  to  5  millivolts  zero-to- 
peak.  Go4)d  discrimination  is  ob¬ 
tained  by  using  an  input  threshold 
of  0.4  millivolts,  below  which  no 
output  is  produced. 

Tests  .show  the  amplifier  gives 
satisfactory  reading  at  pulse  repe¬ 
tition  rates  up  to  22  kc.  Major 
limitation  on  repetition  rate  is  the 
high  inductance  of  the  head  in  use. 
A  lower  inductance  head  will  allow 
operation  at  repetition  rates  up  to 
30  kc. 

Preamplifier 

Signal  level  requirements  indi¬ 
cate  that  overall  gain  of  the  read 
amplifier  must  be  about  10,000  after 
allowances  have  been  made  for 
noise  clipping  and  overdrive  of  high 
level  .stages.  To  obtain  this  gain 
with  good  stability,  a  feedback- 
stabilized  preamplifier  is  used.  This 


circuit  amplifies  the  signal  until  a 
point  is  reached  where  further 
stabilization  can  be  accomplished 
by  simple  emitter  degeneration  and 
clamping  circuits.  Feedback  of  60 
db  is  introduced  to  give  a  voltage 
gain  of  1,000  within  ±10  percent 
even  when  gain  of  individual  stages 
varies  as  much  as  ±25  percent. 

Transistor  Q,  is  connected  as  an 
emitter  follower  and  is  used  to  drive 
the  emitter  of  mixer  Q,.  The  feed¬ 
back  line  from  the  la.st  amplifi?ation 
stage  is  connected  to  the  ba.«e  of  Q, 
and  is  loaded  by  a  1,000-ohm  re¬ 
sistor. 

Following  the  mixer  is  a  conven¬ 
tional  two-stage  amplifier  employ¬ 
ing  capacitively  coupled  grounded- 
emitter  stages.  Bias  stabilization 
is  used  to  compensate  for  tempera¬ 
ture  changes  up  to  125  F. 

Low-frequency  response  of  the 
amplifier  is  down  3  db  at  200  cps. 
Since  the  other  coupling  circuits 
have  a  much  lower  cutoff  frequency, 
this  characteri.stic  is  primarily 
determined  by  the  coupling  network 
made  up  of  C,  and  the  input  resist¬ 
ance  of  Qt  High-frequency  response 
of  3  db  down  at  65  kc  is  primarily 
determined  by  capacitor  C,  and  the 
input  impedance  of  Q,. 

Phase  Inverter  and  Amplifier 

Usefulness  of  a  tape  reading  am¬ 
plifier  is  increased  if  the  same  unit 
can  be  used  for  reading  either  rz 


Read  amplifier  shown  on  plug-in  pack¬ 
age  with  coeers  remored 


or  nrz  recordings.  This  facility  is 
provided  in  the  read  amplifier 
through  use  of  a  phase  inverter  and 
optional  buffer-mixer  circuit  for 
mixing  positive  and  negative  sig¬ 
nals. 

A  conventional  phase  inverter 
circuit  is  used.  Transistor  Q,  ap¬ 
plies  both  positive  and  negative 


going  pulses  to  two  grounded-emit¬ 
ter  amplifier  stages  made  up  of 
transistors  Q»  and  Q,.  One  ampli¬ 
fier  stage  is  used  for  each  polarity. 
These  stages  have  a  gain  of  two  and 
are  .stabilized  by  use  of  precision 
resistors  and  degeneration. 

Buffer-Mixer 

Outputs  from  amplifiers  Q,  and  Q, 
drive  emitter  followers  Q,  and  Q„ 
respectively,  in  the  buffer-mixer. 
Diodes  I),  and  D,  as.sociated  with 
0,  and  Q,  serve  to  isolate  the  out¬ 
put  circuits  from  the  r<st  of  the 
preamplifier. 

If  it  is  required  to  operate  in 
the  rz  mode,  the  output  of  Q,  is 
coupled  through  7),  to  Q,„  permit¬ 
ting  the  use  of  only  one  loop  of  the 
tape  signal.  If  nrz  operation  is  re¬ 
quired,  the  outputs  of  Q.  and  Q,  are 
connected  together  applying  an  out¬ 
put  signal  to  Q,^  whenever  a  flux 
change  in  either  direction  is  sensed 
by  the  read  head. 

Noi.se  clipping  is  accomplished 
by  biasing  buffer  diodes  D,  and  D,. 
Clipping  level  is  controlled  by 
manually  adjusting  potentiometer 
R,  to  change  the  ba.se  voltage  level 
of  Q.  and  Q,.  Although  up  to  5  volts 
of  clipping  is  possible  with  circuit 
parameters  shown  in  Fig.  2.  under 
normal  circumstances  the  level  is 
set  to  about  0.8  volt.  This  level 
actually  corresponds  to  0.4  millivolt 
of  noise  since  the  preamplifier  has 
a  gain  of  1,000  and  the  amplifier 
stages  have  an  overall  gain  of  2. 

Output  Circuits 

A  driving  signal  totaling  2.75 
volts  is  required  at  the  emitter  of 
Q,  or  Q,  to  produce  output  with 
a  1.. 3.5-millivolt  input  signal.  Mag¬ 
nitude  of  the  driving  signal  is  deter¬ 
mined  by  five  voltage  requirements: 
0.25  volt  to  drive  current  through 
difKles  D,  and  D,;  0.2  volt  to  cut  off 
Q,„;  0.6  volt  to  compensate  for 
variations  imposed  by  emitter  sup¬ 
ply  impedance  of  Q,„;  0.8  volt  neces¬ 
sary  to  overcome  clipping  threshold 
as  discu.ssed  previously;  and  0.9 
volt  which  must  be  allowed  for  gain 
variations  and  level  shifts  resulting 
from  supply  voltage  and  impedance 
variations. 

Emitter  supply  voltage  of  Q,„  and 
its  collector  clamping  voltage  are 
—  4  and  -|-4  volts,  respectively; 
therefore,  these  voltages  represent 
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K<x  1,000 


PREAMPLIFIER 


FIG.  2— R*ad  amplUlcr  circuit  pruMnU  10.000-ohm  Input  impedance  to  read  head.  No-eiqnal  input  produces  a  —4  Tolt  output; 
peak  input  produces  a  >  4  volt  output 


the  end  puinUt  of  the  output  volt¬ 
age  swing.  An  output  current  of 
8  ma  at  the  positive  end  of  the 
.swing  is  provided  by  emitter  fol¬ 
lower  Q„. 

Output  waveform.s  are  clean 
.square  waves  for  rz  operation.  For 
nrz  ojieration,  there  are  variations 
in  the  d-c  operating  points  of  Q  and 
Q,  which  result  in  slight  width 
variation  between  the  output  pulses 
derived  from  positive  and  negative 
going  signal  l(M>p.s.  This  dithculty 
could  lie  avoided  by  phase  inverting 
at  a  higher  amplitude  level ;  how¬ 
ever,  such  a  circuit  involves  a  more 
complex  coupling  arrangement 
since  a  simple  phase  inverter  can¬ 
not  handle  greater  signal  .swing 
without  di.stortion  at  the  exi.sting 
supply  voltages. 

A  write  amplifier  mu.st  provide 
enough  driving  current  through  the 


FIG.  3 — Writ*  ampliiUr  circuit  dsUvsrs 
a  ^  8  ma  swing  to  rscord  hsad.  Rise 
lime  in  sec  equals  0.04  limes  product  of 
head  inductance  in  mh  and  sero-to-peak 
current  in  ma 


write  head  to  .saturate  the  tape  in 
either  direction.  Since  most  digital 
systems  do  not  use  a  separate  erase 
head,  failure  to  .saturate  results  in 
incomplete  erasure  of  previous 
data.  Desired  magnetizing  current 
mu.st  lie  produced  in  re.sptm.se  to  a 
signal  at  the  amplifier  input  com¬ 
parable  with  that  pnnluced  by  aver¬ 
age  digital  logic  circuits.  In  the 
write  amplifier  design  described 
here,  a  negative  signal  having  a  10- 
volt  amplitude  with  respect  to 
ground  is  required  acnt.ss  the  10,- 
000-ohm  input  resistance  to  give 
sufficient  output  current. 

Write  Amplifier  Design 

This  amplifier  has  been  designed 
to  prtKluce  an  output  .swing  of 
ma  which  is  the  tape  .saturation  cur¬ 
rent  required  for  a  typical  digital 
recording  head.  In  addition  to 
saturating  the  tape,  the  output  cur¬ 
rent  through  the  head  must  have 
a  rise  time  sufficient  to  record  at 
the  10-kc  to  20-kc  rates  currently 
used  for  digital  data  recording. 
Ui.se  time  is  15  millisec  using  a  head 
with  50-miIlihenry  inductance,  but 
this  can  be  brought  down  to  10  mil¬ 
lisec  with  the  same  circuit  using  a 
lower  impedance  head.  Higher  im¬ 
pedance  heads  give  correspondingly 
longer  ri.se  time. 

Since  the  write  amplifier  is  used 
for  nrz  recording,  direct  coupling 
is  used.  This  arrangement  presents 
the  usual  stability  and  level  prob¬ 
lems  as.sociated  with  d-c  amplifiers. 
These  problems  are  solved  using 
the  carrier-type  amplifier  circuit 
shown  in  Fig.  3. 

When  turnexl  on  by  a  negative  10- 


volt  input  signal,  switching  tran¬ 
sistor  Q,  applies  voltage  to  the 
oscillator  circuit  consisting  of  Q, 
and  a.ssociated  parts.  A  frequency 
of  approximately  300  kc  is  gener¬ 
ated  by  the  oscillator  and  fed  by 
way  of  a  centertapped  winding  on 
the  o.scillator  transformer  to  a  full- 
wave  rectifier  made  up  of  diodes 
I),  and  Dn  and  a  simple  R-C  filter 
network.  The  rectified  signal  is 
then  delivered  to  output  amplifier 
Q„  but  only  while  a  negative  input 
voltage  remains  on  the  ba.se  of  Q,. 

High-voltage  transistor  Q,  is  used 
to  drive  the  head  circuit.  In  the  ab- 
.sence  of  an  output  signal,  Q,  con¬ 
ducts  and  its  16-ma  collector  cur¬ 
rent  is  divided  equally  between  the 
head  and  R,.  Application  of  an  in¬ 
put  signal  causes  the  rectified  oscil¬ 
lator  output  to  bias  Q,  cutting  it  off 
and  permitting  an  8-ma  current 
How  through  the  head  and  R,  in  a 
direction  opposite  to  that  produced 
with  no  signal.  Diode  D,  protects 
Qt  against  overvoltage  whenever 
the  head  is  di.sconnected. 

Appropriate  change  of  output  re- 
si.stors  permits  higher  current 
without  a  corresponding  change  in 
the  output  driver;  however,  rise 
times  will  be  increased  unless  lower 
inductance  heads  are  used.  Output 
current  can  be  maintained  indefi¬ 
nitely  in  either  direction  through 
the  head  without  overload. 

The  author  acknowledges  the  help 
of  Robert  MacKenzie,  E.  Wolf  and 
Milton  Schwartz  in  developing  of 
the.se  amplifiers,  and  of  Eugene 
Leonard  who  was  responsible  for 
the  general  direction  of  the  pro¬ 
gram. 
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Discriminator  Is  balanced  before  test  run  in  altitude  chamber 


Closeup  shows  dlscrlminotor  (right)  and  senro  amplifier  (left) 


By  ROGER  HILL  •  Development  Engineer,  Avionic  Division,  John  Oster  Mfg.  Co.,  Racine,  Wisconsin 


Discriminator  Controls 


Servo  discriminator  measures  phase  with  respect  to  preadjusted  components 
and  thereby  makes  accuracy  a  function  of  initial  setting.  At  400  cps,  circuit 
has  100-millivolt  d-c  output  for  a  frequency  deviation  of  ±1/2  cps.  Absolute 
accuracy  remains  ±0.125  percent  between  — 55  and  +100  C  ambient 


Aircraft  alternators  with 

.tight  frequency  tolerances  are 
often  driven  through  a  constant- 
speed  transmission  that  is  part  of  a 
feedback  control  loop  with  an  error 
sensing  device  and  a  servo  drive. 

The  inexpensive  discriminator  to 
be  described  is  a  fast-acting  sub¬ 
stitute  for  a  standard  error  de¬ 
tector.  With  an  input  of  400  cps  it 
has  100  millivolts  d-c  output  at  as 
high  a  power  level  as  practical  for  a 
frequency  deviation  of  ±1/2  cps. 
Absolute  accuracy  remains  within 
±1/2  cps  in  an  ambient  temperature 
range  of  —55  to  -flOO  C.  The  out¬ 
put  of  the  discriminator  is  fed  into 
a  silicon-diode  modulator.  The  100 
millivolt  figure  is  arbitrarily  chosen 
to  give  an  adequate  signal  to  noise 
ratio  at  the  output  of  the  modu¬ 
lator. 


frequency  is  a  function  of  quantity  Lower  values  of  R,  and  R,  in- 
r,.  A  value  of  T,  =  R,C,  equal  to  1/  crease  output  power.  However,  in- 
\/^  results  in  maximum  sensitivity  Put  power  requirements  rise  pro- 
for  the  upper  portion  of  the  dis-  portionately,  as  does  the  power  that 
criminator;  while  the  lower  half  has  must  be  dissipated  by  /?,  and  Ri. 
its  greatest  sensitivity  when  T,  =  Furthermore,  as  the  resistor  values 
R,C,  equals  y/2/o,.  reduced,  the  capacitor  must  in- 

For  a  100-millivolt  output  during  crease, 
a  half-cycle  deviation  from  400  cps  With  Ri  =  4,260  ohms,  R,  =  8,520 
with  C,  =  0,  Ea  and  must  equal  ohms  and  Ci  =  C,  =  0.066  /if,  each 
116  volts  rms.  Now,  if  C,  is  in-  resistor  dissipates  only  one  watt, 
creased  until  peak  rectifier  action  is  Because  of  the  low-power  dissipa- 
approached,  the  100-millivolt  output  tion  the  temperature  of  each  re- 
is  raised  to  approximately  150  milli-  sistor  rises  little  above  ambient, 
volts.  With  a  load  Rl  equal  to  twice  Absolute  values  of  respective  source 
the  source  impedance  of  the  dis-  impedance  Z„  and  Z*  are  3,480 
criminator  the  output  drops  back  to  ohms  and  4,910  ohms. 

100  millivolts.  When  Rg  is  neglected  Since  the  source  impedance  of 
and  the  source  impedance  of  En  and  the  discriminator  with  C,  =  0  is 
Eu  is  considered  negligible  with  re-  the  sum  of  the  absolute  values,  it 
spect  to  1/ctfC,  and  R,  respectively,  totals  8,390  ohms.  Capacitor  C, 
then  the  source  impedance  of  Em,  raises  the  output  voltage  by  a  factor 
Z„,  equals  R,/(l  -1-  j<»R,C,)  and  Z„  of  1.5  without  providing  any  addi- 
is  RJ(1  +  jtoRjCt).  With  values  tional  power.  Consequently,  the 
for  Ti  and  T,  substituted  the  ab-  discriminator  output  impedance, 
solute  values  of  Zn  and  Z,*  at  400  raised  by  a  factor  of  (1.5)’,  equals 
cps  are  R,/VL5  and  R,/\/2.  19,000  ohms.  Therefore,  the  re- 


Basic  Circuit 

The  output  E„  in  Fig.  1  is  a  func¬ 
tion  of  the  difference  between 
the  changes  in  En  and  E„g,  The 
change  in  E„  due  to  a  change  in 
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FIG.  1 — Output  Toltaq*  oi  lull-war*  discriminator  is  a  function  of  dlii*r*nc*  In  outputs 
across  two  bridqss 


FIG.  2 — A  d<  •quiraUnt  oi  th*  fullwor*  discriminator 
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Aircraft  Alternator 


quired  output  sensitivity  is  ob¬ 
tained  across  a  load  of  38,000  ohms. 

Accuracy 

Since  the  absolute  value  of  w  is 
defined  by  the  relation  T«  =  a  con¬ 
stant,  a  percentage  change  in  T  ef¬ 
fects  an  equal  percentage  change  in 
w.  For  absolute  accuracy  comple¬ 
mentary  temperature  coefficients 
for  r,  and  T,  are  .selected  to  main¬ 
tain  stability  over  the  —56  to  -f-100 
C  temperature  range. 

If  the  device  is  to  be  calibrated 
at  20  C,  an  ambient  temperature  in¬ 
crease  of  80  C  should  produce  an 
apparent  change  in  <0  no  greater 
than  2ir  (1/2)  =  »  radians,  or  A/// 
=  0.5/400  =  Ar/r  =  1,250  ppm. 

Hence,  the  maximum  tolerable 
temperature  coefficient  for  T  is  16.6 
ppm/C.  If  temperature  coefficients 
of  opposite  sign  are  chosen  for  R 
and  C,  then  only  the  difference  of 
the  two  coefficients  need  be  less  than 
15.6  ppm/C.  Resistors  were  chosen 
with  a  positive  temperature  coeffi¬ 
cient  of  23  ±6  ppm/C.  The  capaci¬ 
tors  have  a  temperature  coefficient 
of  —23  ±6  ppm/C.  If  warmup 
time  cannot  be  provided,  the  tem¬ 
perature  of  the  components  should 
remain  as  nearly  identical  as  pos¬ 
sible,  Therefore,  the  resistors  are 
elaborately  heatsunk  and  held  with¬ 
in  3  C  of  ambient  temperature. 

Potentiometer  Rr  provides  the 


initial  discriminator  calibration 
necessitated  by  the  initial  un¬ 
balance  between  E„  and 
A  d-c  equivalent  to  the  circuit  in 
Fig.  1  is  shown  in  Fig.  2  with  ri 
equal  to  Rn  plus  the  upper  portion 
of  Rr  and  r,  equal  to  R,,  plus  the  re¬ 
mainder  of  Rr.  If  all  the  con.stants 
are  without  error,  zero  output  cor¬ 
responds  to  r,/r,  =  |Z,„|/|Z„|  = 
348/491  =  l/v2.  The  percentage 
variation  in  r,/r„  required  to  bal¬ 
ance  out  initial  errors,  is  less  than 
the  5-percent  sum  of  the  percentage 


FIG.  3 — Abaolul*  accuracy  oi  dUcrimla- 
ator  agalut  ambiont  t*mp*ratur* 


errors  in  EJEa,  Ri,  Ru  C,  and  Ct. 
The  sum  of  r,  and  r,  is  large  with  re¬ 
spect  to  Z„  or  Zo.  to  insure  peak  rec¬ 
tifier  action.  Specifically,  the  sum  of 
the  two  is  set  equal  to  200,000  ohms, 
and  other  values  are:  Rn  equal  to 
60,000  ohms,  Rn  equal  to  95,000 
ohms,  Rr  equal  to  45,000  ohms  and 
Cr  equal  to  0.1  ^f. 

The  d-c  shunt  resistance  across  C, 
should  be  large  with  respect  to  R, 
so  that  it  does  not  disturb  the  fre¬ 
quency  characteristic  of  the  upper 


branch  of  the  discriminator.  If  it 
is  chosen  10  times  R„  its  tempera¬ 
ture  coefficient  is  1/10  as  critical. 

Ideally,  the  null  point  is  inde¬ 
pendent  of  the  amplitude  of  the  in¬ 
put  voltage.  However,  the  off-null 
signal  is  a  function  of  the  input 
amplitude  as  well  as  frequency.  An 
additional  resistance  in  series  with 
the  upper-branch  source  impedance 
offsets  the  unbalance  caused  by 
distortion  in  the  input  signal. 

Rejecting  Harntonics 

If  the  harmonic  content  varies 
with  the  amplitude  of  the  input  sig¬ 
nal,  a  change  in  input  amplitude  ap¬ 
pears  as  a  shift  in  frequency.  Har¬ 
monics  are  rejected  by  designing 
the  transformer  so  its  primary  in¬ 
ductance  and  the  R-C  combination 
reflected  from  the  secondary  reso¬ 
nate  at  400  cps  and  by  driving  the 
device  with  a  high-impedance 
source. 

The  output  of  a  typical  discrimi¬ 
nator  versus  temperature  is  given 
in  Fig.  3.  The  input  to  the  dis¬ 
criminator  is  held  at  400  cps  while 
Rr  adjusts  the  output  to  zero  at  25 
C.  Ideally,  the  curve  should  be 
linear,  but  the  temperature  coeffi¬ 
cient  of  the  capacitors  is  slightly 
curved  at  100  C  and  severely  curved 
at  higher  temperatures.  A  similar 
departure  from  linearity  is  ap¬ 
parent  at  the  low  end. 
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FiCi.  2 — Crystal  reierence  system  is  used  tor  channel  derieatlon  and  controls  the 
local  oscillator  irequency  within  3  kc  oi  nominal  channel  ' 


Controlled-frequency  transceiver,  operatinji  in  two  hands,  uses  improved 
bandpass  filter  teehnitjues  that  double  the  number  of  channels  per  mega¬ 
cycle  of  spectrum.  Oscillator-stabilized  system,  used  in  military  vehicular 
communications,  is  designed  for  SO-kc  channel  spacing  and  selects  any  of  920 
channels  between  30  to  76  me 


Mobile  Radio  System 


By  FRANK  BRALER  an.l  DON  RAMMER 

Communications  Kquipment  Group,  Avco  Manufacturinir  Corp.,  Crosley  Division,  Cincinnati,  fthlo 
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SINCE  THE  FREQUENCY  spectruiTl 
cannot  be  enlarged,  the  present 
urgent  need  for  more  reliable  com¬ 
munications  channels  can  be  satis¬ 
fied  by  decreasing  channel  spacing, 
thereby  stretching  the  usable  radio 
spectrum.  To  accomplish  this,  the 
frequency-determining  devices  in  a 
communications  system  must  be  de¬ 
signed  for  increased  stability. 

This  article  explains  an  approach 
used  to  stabilize  the  receiver  and 
transmitter  oscillators  in  a  tran¬ 
sistorized  vehicular  communications 
system  (AN/VRC-12)  developed  for 
the  U.  S.  Army  Signal  Corps. 

50-Kc  Channel  Spacing 

The  system  furnishes  920  chan¬ 
nels  of  communication  between  30 
to  76  me  and  operates  from  a  24-v 
vehicular  battery.  This  equipment 


is  a  transistorized  military  vehi¬ 
cular  system  designed  completely 
for  50-kc  channel  spacing.  It  shows 
certain  advantages  over  present 
military  100-kc  channel-spacing 
equipment  that  now  uses  three  dif¬ 
ferent  receivers  to  cover  the  20-  to 
54-mc  range. 

The  receiver  has  a  sensitivity  of 
0.3  /iv  for  a  10-db  signal-plus-noise/ 
noise  ratio  and  spurious  responses 
are  down  85  db.  Transmitter  out¬ 
put  is  30  watts  and  all  transmitted 
.spurious  frequencies  are  also  down 
85  db.  The  transceiver  has  ten 
preset  channels  and  can  be  tuned 
manually  or  automatically.  For 
automatic  tuning,  a  servo  system 
provides  3-second  tuning  between 
any  two  preset  channels.  The  .sys¬ 
tem  operates  over  an  ambient  tem¬ 
perature  range  of  —40  to  -1-65  C. 


Stable  frequencies  are  derived  by 
free  running  oscillators  regulated 
by  special  control  systems.  A  fre¬ 
quency  control  .system  implies  a 
reference  or  standard,  along  with 
conventional  regulation,  direction, 
or  error  correction.  Figure  1  .shows 
the  major  frequency  determining 
components. 

Two  frequency  control  loops  are 
shown.  The  primary  loop,  the  crys¬ 
tal  reference  system  (era),  is  used 
for  channel  derivation  and  controls 
the  frequency  of  the  receiver  local 
oscillator  within  3  kc  of  nominal 
channel  frequency  over  the  temper¬ 
ature  range  of  —55  to  -|-85  C.  Sine*; 
reception  and  transmission  occur  on 
the  same  channel,  the  .stabilized 
receiver  local  oscillator  is  used  as 
one  of  the  references  in  the  tran.s- 
mitter  frequency  control  loop. 
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FIG.  3 — Crfsial  r«i«r*oc«  tTStom  schcniatlc.  Hunlinq  is  achlsTsd  throuqh  insiabillty.  by  phoss  spliMaq  tbs  output  oi  a  Trarls  dis¬ 
criminator.  diroct  coupltaiq  ono  output  and  copacilonco^oupllnq  tbs  othsr  output  to  tbs  rsactanco  control  circuit  of  iho  oscillator 


Provides  920  Channels 


The  11.5-mc  modulated  oscillator,  50-kc  spacitiK  is  achieved  by  three  signal  level  is  25-db  higher  than  the 
controlled  by  a  crystal  discriminator  successive  interpolations.  outputs  of  the  harmonic  generator, 

afc  loop,  performs  the  sidestep  The  first  interpolation  occurs  in  balancing  of  the  first  mixer  provides 
function  since  it  operates  at  the  re-  the  first  or  balanced  mixer  and  di-  nearly  constant  output  at  all  re¬ 
ceiver  intermediate  frequency.  The  vides  the  23-mc  band  coverage  into  ceiver  local  oscillator  frequencies, 
error  signal  in  both  controlled  loops  1-mc  increments.  Since  high  and  A  buffer  amplifier  is  used  for  isola- 
is  derived  by  pha.se  compari.son  of  low  mixing  are  employed  in  the  tion,  since  mixed  products  of  the 
the  controlled  frequencies  with  balanced  mixer,  only  the  first  12  harmonic  generator,  present  in  the 
crystal-controlled  references.  Fre-  harmonics  of  a  1-mc  crystal-con-  first  mixer,  fed  back  to  the  receiver 
quency  correction  is  obtained  by  trolled  oscillator  are  required.  would  lead  to  spurious  responses, 

using  semiconductor  reactance  de-  The  second  interpolation,  which  The  crystal  reference  system  fil- 
vices  in  the  vfo  circuits.  Electronic  divides  the  1-mc  increments  into  ter  complement  keeps  spurious  re¬ 
hunting  circuits  in  both  loops  bring  100-kc  increments,  takes  place  in  sponses  down  at  least  85  db.  The 
the  vfo  within  holding  range  of  the  the  second  mixer  and  is  accom-  high-pass  filter  at  the  input  of  the 
phase  comparators.  plished  by  a  mechanically  switched  crs  further  attenuates  undesirable 

Two  bands  cover  the  30  to  76-mc  and  synchronized  crystal  interpola-  frequencies  below  41.6  me.  The 
operating  range  of  the  receiver:  30  tion  oscillator  that  employs  10  low-pass  filter  cuts  off  at  12  me  and 
to  63  me,  and  53  to  76  me.  An  11.5-  crystals  in  100-kc  steps  between  attenuates  undesirable  frequencies, 
me  i-f  was  selected  to  obtain  high-  46.85  and  47.75  me.  particularly  those  around  the  53-mc 

and  low-side  mixing  of  the  receiver  Final  interpolation  is  carried  out  first  i-f  of  the  crs.  The  53-mc  band- 
local  oscillator.  Operational  range  in  the  phase  comparator  by  syn-  pass  filter  attenuates  the  image  and 
of  the  local  oscillator  is  thus  re-  chronized  selection  of  one  of  two  half  i-f  responses.  A  bandwidth  of 

stricted  to  41.5  to  64.5  me.  crystals  in  the  reference  oscillator  1,750  kc  accommodates  the  400-kc 

at  6.6  and  5.65  me.  control  range  of  the  receiver  local 

Crystal  Reference  The  switching  frequency  is  the  oscillator,  the  900-kc  range  of  the 

A  sampling  of  the  local  oscillator  receiver  local  oscillator  signal  in  the  ten  100-kc  increment  crystals  in  the 
is  fed  to  the  crs  (see  Fig.  2).  The  first  or  balanced  mixer.  Since  this  second  crs  oscillator,  and  the  50-kc 
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Crysted  rsfsronco  systom,  covers  re- 
movod,  shows  pockaqlaq  techniques 
employed.  Individually  packaged,  pre¬ 
aligned,  plug-ln  assemblies  facilitate 
field  maintenance 


displacement  between  the  ers  refer¬ 
ence  oscillator  crystals. 

The  5.625-mc  bandpa.ss  filters 
limit  action  to  the  desired  frequency 
signal  in  the  ers  second  i-f.  These 
filters  prevent  undesired  signals, 
1-mc  either  side  of  the  desired  fre¬ 
quency,  from  disturbing  discrimin¬ 
ator  response  necessary  for  auto¬ 
matic  hunting. 

Action  of  the  harmonic  generator 
causes  first  and  second  i-f  responses 
every  1  me.  This  desired  interval 
response  is  predetermined  by  the 
receiver  local  oscillator,  positioned 
within  400-kc  of  the  required  fre¬ 
quency.  The  nearest  spurious  sig¬ 
nal  is  then  600-kc  away, 

The  proper  crystals  in  the  inter¬ 
polation  reference  oscillators  are 
selected  automatically  by  gear¬ 
coupling  the  crystal  switches  to  the 
main  tuning  system.  The  three 
second  tuning  on  the  overall  system 
has  a  switching  speed  of  460  revo¬ 
lutions  per  minute  for  the  inter¬ 


polation  and  reference  oscillators. 
Each  revolution  of  the  switch  shaft 
switches  the  control  system  over  a 
20-channel  range. 

An  automatic  hunting  .sy.stem 
brings  the  frequency  within  the 
holding  range  of  the  phase  compar¬ 
ator.  Hunting  is  accomplished  by 
phase  splitting  the  output  of  a 
Travis  discriminator,  direct  cou¬ 
pling  one  output,  and  capacitance 
coupling  the  other  output  to  the  re¬ 
actance  control  circuit  of  the  os¬ 
cillator.  Hunting  action  is  achieved 
through  instability  and  auto¬ 
matically  stops  during  phase  lock. 

Phase  comparator  output  is  ap¬ 
plied  directly  to  the  reactance  con¬ 
trol  circuit  of  the  receiver  local 
oscillator.  The  output  overrides 
the  hunting  voltage  and  compen¬ 
sates  for  the  frequency  error  of  the 
receiver  local  oscillator.  A  damp¬ 
ing  network  reduces  control  loop 
gain  below  unity  at  the  critical  fre¬ 
quency  and  prevents  loop  instability. 
The  critical  frequency  is  the  error 
frequency  at  which  the  loop  phase 
shift  is  .360  deg.  And  here  in¬ 
stability  occurs  if  the  loop  gain  is 
greater  than  unity. 

The  maximum  frequency  error  of 
the  controlled  oscillator  is  deter¬ 
mined  solely  by  the  additive  errors 
of  the  various  crystal  oscillators. 
A  total  of  13  crystals,  used  with  12 
transistors,  in  the  ers  provides  the 
920  crystal  controlled  channels. 

Harmonic  Generator 

As  seen  in  Fig.  3,  transistor  Q, 
is  connected  in  a  common-base  cir¬ 
cuit.  Oscillation  is  achieved  with 
100-percent  feedback  from  the  col¬ 
lector  tank  to  the  input  circuit 
through  the  1-mc  series-mode  crys¬ 
tal.  Capacitor  C,  corrects  the  oscil¬ 
lator  frequency  to  within  plus  or 
minus  five  cycles  of  the  nominal 
1-mc.  The  transistor  is  driven  into 
saturation,  and  the  waveshape 
across  C,  and  L,  is  clipped  on  half 
the  cycle. 

This  waveshape  passes  through  a 
clipper  network  Di  and  /?,.  This 
square  wave  is  differentiated  in  net¬ 
work  C,  and  D,.  Coil  Li  suppresses 
the  lower  order  harmonics,  and 
evens  amplitude  spread.  Diode  Z), 
and  act  as  a  second  clipper.  Ca¬ 
pacitor  C,  and  input  resistance  of 
the  low-pass  filter  form  a  second 
differentiating  network.  Thus  the 


output  is  a  pul.se  train  with  a  1-mc 
repetition  rate  and  a  pulse  rise  of 
0.03  fisec. 

Balanced  Mixer 

Buffer  amplifier  transistor  Q,  de¬ 
velops  only  6-db  gain  and  is  broad- 
banded  to  accommodate  the  41.6-  to 
64.6-mc  input  signals  from  the  re¬ 
ceiver  local  oscillator.  It  isolates 
the  receiver  tuner  from  balanced- 
mixer  cross  products  which  would 
cause  spurious  responses  in  the  re¬ 
ceiver  mixer. 

The  receiver  local  oscillator  sig¬ 
nal,  used  to  drive  the  mixer,  is  30- 
db  higher  than  the  individual  har¬ 
monics  of  the  harmonic  generator. 
Careful  circuit  layout,  and  shield¬ 
ing  of  T,  and  T„  provide  a  30-db  re¬ 
jection  while  permitting  a  .small 
variation  of  mixer  output  amplitude 
and  meeting  the  85-db  spuriou.s- 
signal  rejection  demands  of  the 
receiver.  Diodes  D,  and  D,  achieve 
mixer  saturation  at  a  low  driving 
signal  level  and  permit  a  rea.sonable 
variation  in  driving  level  without 
upsetting  the  balance.  The  tuned 
output  is  e.s.sentially  an  end  .section 
of  the  .53-mc  filter.  Net  loss  of  the 
balanced  mixer,  referred  to  the 
power  level  of  the  harmonic  gen¬ 
erator  individual  harmonics,  is  10 
db. 

Phase  Discriminator 
Capacitor  C*  couples  the  fixed  in¬ 
put  of  either  6,6  or  6.65  me  to  an 
input  tank,  C.  and  which  is  tuned 
to  6.625  me.  Resistor  R,  minimizes 


FIG.  4 — TranimKiar  iraqugney  control 
(Mcondary  control  loop)  block  diagram 
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effects  of  the  wide  impedance  swinfr 
of  the  buffer  input  on  the  reference 
oscillator.  Buffer  amplifier  Q,  is  a 
common  base  transistor  whose  col¬ 
lector  output  is  applied  to  the  tuned 
circuit  of  C,  and  the  primary  of  T, 
which  is  tuned  to  5.626  me.  Trans¬ 
former  T,  secondary  output  is  ap¬ 
plied  to  the  ring  modulator  D»,  D„ 
D,  and  D,.  Capacitor  C.  couples  an 
input  from  the  ers  limiter  to  driver 
amplifier  Q'„  a  common-base  tran¬ 
sistor. 

The  tank,  primary  of  T,  and  C„ 
is  tuned  to  5.625  me.  The  second¬ 
ary  of  T,  couples  the  driver  section 
output  to  the  ring  modulator.  The 
diodes  are  matched  impedance,  low 
conductance  pairs.  They  are 
matched  to  hold  residual  d-c  output 
voltage  as  low  as  possible.  A  d-c 
voltage,  resulting  from  a  pha.se 
difference  between  the  output  of  the 
buffer  and  driver  sections  of  the 
phase  discriminator  when  they  are 
on  the  .same  frequency,  is  developed 
across  C,» 

Crystal  Switch 

The  crystal  switch  interpolation 
oscillator,  is  a  high-frequency 
transistor,  connected  in  a  Colpitts 
o.scillator  circuit.  Oscillation  is  sus¬ 
tained  by  feeding  back  a  portion  of 
the  energy  from  the  collector  tank 
circuit  into  the  emitter  circuit, 
through  switch  S,  and  its  properly 
selected  crystal.  Feedback  is  con¬ 
trolled  by  the  ratio  of  the  S-^i^if 
capacitor  and  C,,.  The  C„  and 
L,  network  compensates  for  stray 
capacitance  due  to  tCvitch  leads  and 
operates  on  the  crystal  frequency. 

The  crystals  themselves  are 
.series-mode  third-overtone  cry.stals 
(CR55/U)  having  a  frequency 
stability  of  50  ppm.  Oscillator  out¬ 
put  is  tapped  off  the  collector  tank 
circuit  and  fed  through  a  50-ohm 
coaxial  cable  into  the  ers  .second 
mixer  through  a  connector.  De¬ 
coupling  network  L,  and  the  O.Ol-^if 
capacitor  prevent  the  oscillator  out¬ 
put  from  getting  back  into  the  16-v 
regulated  bus. 

The  reference  oscillator  is  basic¬ 
ally  the  .same  circuit  as  the  inter¬ 
polation  oscillator,  operating  at 
either  5.6  or  5.65  me.  Each  refer¬ 
ence-oscillator  crystal,  used  once 
with  each  interpolation-oscillator 
crystal,  achieves  the  final  50-kc 
spacing.  Decoupling  network  L. 


and  C„  keeps  the  5.6  and  5.65-mc 
signal  from  leaking  into  the  5.625- 
mc  i-f  via  the  interpolation  oscil¬ 
lator,  as  well  as  into  the  i-f  itself. 

High-speed  operating  ganged 
switches  S,  and  S,  are  mechanically 
linked  to  the  main  tuning  capacitor. 
The.se  make-before-break  switches 
always  present  two  inputs  at  ring 
modulator  D,  thru  D,  of  the  phase 
detector  and  prevent  a  large  un- 
desired  residual  d-c  output.  One 
revolution  of  the  switch  for  each 
megacycle  represents  a  speed  of 
nearly  500  rpm  when  a  tuning 
requirement  of  three  seconds  is  im¬ 
posed  on  the  .servo  operated  receiver 
transmitter.  A  cam-operated  switch 
with.stands  this  speed. 

Close  tolerances  achieve  proper 
crystal  .selection  with  20  different 
reference  oscillator  positions  and  10 
interpolation  oscillator  positions  for 
each  revolution  of  the  shaft.  Mold¬ 
ing  the  cams  maintains  the.se  close 
tolerances  from  unit  to  unit.  The 
reference  o.scillator  is  well  shielded 
from  the  interpolation  o.scillator  by 
heavy  metal  housing. 

Transmit  Frequency 

Transmit  channels  are  derived 
from  the  receiver  ItKal  o.scillator. 
controlled  by  the  ers  (See  Fig.  4). 
The  transmit  frequency  is  .sampled 
by  the  receiver,  and  the  receiver 
mixer  output  frequency  of  11.5  me 
is  compared  in  a  pha.se  comparator 
with  the  output  from  a  11.6  me 
modulated  afe  reference  o.scillator. 

The  error  signal  from  this  phase 
comparator  is  applied  to  a  .semi¬ 
conductor  reactance  control  device 
on  the  tran.smitter  vfo  to  maintain 
channel  frequency.  Modulation  is 
accomplished  at  a  single  frequency 
thus  affording  con.stant  modulator 
.sensitivity.  Al.so,  the  modulator 
circuit  parameters  are  easier  to 
control  at  the  single  lower  fre¬ 
quency. 

The  transmit  frequency  is  fed 
directly  into  the  receiver  mixer 
from  the  transmitter  vfo  with  the 
B-f-  removed  from  the  receiver  r-f 
amplifier. 

A  low-pass  filter,  in.serted  into  the 
control  line,  attenuates  the  11.5-mc 
signal  leaking  into  the  control  from 
the  phase  comparator.  The  75  db 
attenuation  is  obtained  near  i-f 
harmonic  crossovers  of  34.5,  46.0, 
57.5  and  69.0  me. 


FIG.  S — Fr*qu«ac7 -control-loop  qoin 


FIG.  ( — Froqtioncy-control-loop  phaso 
shill  charactoristlcs 


Hunting  is  accomplished  by  a 
multivibrator  operating  into  the  re¬ 
actance  control  circuit  of  the  vfo. 
The  multivibrator  is  biased  with  the 
rectified  11.5-mc  signal  derived 
from  the  receiver  i-f  after  crystal 
frequency  selection. 

Figure  5  indicates  gain  character- 
i.stic  of  the  transmitter  frequency 
control  loop  vs  sinusoidal  error  rate 
or  modulation.  Loop  gain  at  the 
critical  frequency  is  —10  db  or  less 
and  the  critical  frequency  occurs 
above  100  kc. 

Frequency-control-loop  phase  shift 
is  shown  in  Fig.  6. 

The  speech  limiter  in  the  trans¬ 
mitter  prevents  deviation  in  excess 
of  15-kc. 

The  control  loop  al.so  overcomes 
the  hunting  voltage,  compensates 
for  vfo  frequency  error,  and 
achieves  maximum  audio  modula¬ 
tion  because  of  the  use  of  a  voice- 
operated  r-t  relay. 

The  authors  acknowledge  a.ssist- 
ance  of  engineers  at  the  Signal 
Corps  Engineering  Labs.,  in  par¬ 
ticular  A.  C.  Colaguori,  A.  Sills,  and 
E.  Jacubowics  who  formulated 
many  concepts  used  in  the  crystal 
reference  system.  J.  J.  Lamplot,  R. 
Midkiff  and  E.  Wilson  of  the  Com¬ 
munications  Equipment  Group  of 
AVCO  Crosley  Division  contributed 
significantly  to  the  design  of  the 
frequency-control  systems. 
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Memory  rack — Ap«rtur*d  f«fTil«  plat* 
is  used  as  memory  or  switch 


Plate  ossembly  ior  a  256  by  7  bit  memory.  S*T*n  pairs  oi  printed  storage  plates  or* 
visibl*  but  stack  oi  switch  plates  is  hidden  by  supporting  iromework 


End-Fired  Memory  Uses 

Magnetic  flux  is  induced  around  holes  in  ferrite  plates  to  store  anti  switch 
digital  information.  Plate  properties  can  vary  considerably  from  hole  to  hole 
without  affecting  memory  accuracy.  End-fired  ferrite  plate  memory  opera¬ 
tion  is  explained  and  transistor  drive  and  regeneration  circuits  are  described 


Magnetic  core  memory  ele¬ 
ments  become  impractical  in 
million-bit  memories.  Cost  of  the 
magnetic  core  and  the  hand  wiring 
techniques  are  a  direct  cause  for  the 
high  cost  of  memories  in  digital 
data  processing  systems.  With 
present  memory  cores  used  in  a 
coincident-current  system,  noise 
output  increases  as  memory  size 
increases  and  tends  to  place  a  maxi¬ 
mum  practical  upper  limit.  Ferrite- 
plate  memory  and  switch  elements 
can  reduce  cost  and  size. 

Ferrite  Plate 

The  developmental  plate  shown  in 
Fig.  1  contains  256  holes  in  a  16  by 
16  matrix.  The  outside  dimensions 
of  the  plate  are  approximately  0.83 
by  0.83  in.  and  the  256  holes  are  25 
mils  in  diameter,  on  50-mil  centers. 
It  is  fabricated  from  ferrite  powder 
in  a  single  pressing  operation.  Heat 
treatment  of  the  plate  produces  the 
square  hysteresis  loop  characteris¬ 
tics  necessary  for  memory  applica¬ 
tion.  Because  the  ferrite  material 


is  nonconducting,  at  least  one  of  the 
windings  necessary  for  memory 
application  may  be  printed  on  the 
surfaces  of  the  plate. 

Ninety  percent  of  the  total  flux 
change  which  occurs  around  an 
aperture  driven  by  alternate  set  and 
reset  pulses  plotted  against  the 
pulse  amplitude  is  shown  in  Fig.  2. 
The  set  and  reset  pulses  are  of  equal 
amplitude.  The  curves  represent 
the  limits  and  the  mean  of  corre¬ 
sponding  holes  in  a  small  sample  of 
plates  of  the  type  used  in  the  ex¬ 
perimental  memory. 

One  of  the  signiflcant  parameters 
which  can  be  abstracted  from  the 
plot  is  the  starting  fleld.  Below  the 
starting  field  value,  which  in  this 
case  is  approximately  175  milliam- 
pere-turns,  no  appreciable  switch¬ 
ing  occurs. 

Above  the  starting  field  the 
flux-current  relationship  is  almost 
linear.  Since  application  of  more 
intense  fields  to  a  hole  in  a  plate  will 
continually  increa.se  the  reversal 
flux,  switching  time  remains  ap¬ 


proximately  constant  at  1.7  ftsec  for 
excitations  greater  than  250  ma- 
tums. 

To  insure  that  flux  penetration 
about  an  aperture  does  not  extend 
beyond  the  midpoint  between  aper¬ 
tures,  net  switching  current  must 
not  exceed  500  ma-tums. 

Memory  System 

Irregularities  in  the  ferrite  ma¬ 
terial  from  hole  to  hole  is  over¬ 
come  by  using  two  corresponding 
holes  in  adjacent  plates  to  store  each 
bit  of  information.*  This  reduces 
the  tolerance  requirements  of  the 
system.  Using  two  holes  for  each 
bit  of  information  also  allows  the 
information  content  to  affect  the 
polarity  rather  than  the  amplitude 
of  the  output  signal. 

The  direction  of  flux  used  to  de¬ 
fine  a  stored  one,  a  stored  zero,  and 
the  cleared  .state  is  shown  in  Fig.  3. 
Information  content  of  a  location  is 
sensed  by  determining  which  one  of 
the  two  apertures  containing  the  in¬ 
formation  must  be  switched  to  bring 
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FIQ.  I — Outsid*  dbaaiMloii*  oi  i*rrtl« 
plat*  ar«  0.S3  by  0.83  In. 


FIG.  2 — Chaiact*iisllca  oi  lorrilo  plat* 
driron  by  oqual  tot  and  roMi  pulMS 
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the  location  to  a  cleared  state.  The 
wiring  between  a  switch  plate  and 
one  pair  of  storage  plates  is  shown 
in  Fig.  4.  Wiring  for  the  256-word 
memory  is  shown  in  Fig.  5. 

To  read  from  a  specific  location, 
a  clear  pulse  is  sent  through  the 
address  wire  which  links  the  switch 
with  its  storage  location.  This  cur¬ 
rent  causes  a  fiux  change  around 
one  of  the  storage  aperture  pairs 
which  induces  a  positive  or  negative 
voltage  pulse  across  the  terminals 
of  the  digit  rewrite  winding.  Po¬ 
larity  of  the  pulse  depends  on  which 
of  the  two  apertures  was  switched 
by  the  clear  pulse;  that  is,  on 
whether  the  interrogated  location 
held  a  one  or  a  zero. 

To  write  information  into  a  loca¬ 
tion,  currents  are  sent  along  both 
the  address  line  and  the  digit  re¬ 
write  winding.  The  location  must 
first  be  cleared.  A  current  opposite 
in  polarity  to  the  one  used  to  read 
is  then  sent  along  the  corresponding 
address  line  at  the  same  time  a 
smaller  current  is  sent  along  the 
digit  rewrite  line.  Amplitude  of  the 
currents  is  adjusted  so  that  fiux 
switching  can  occur  only  where  the 
digit  rewrite  line  and  the  addre.ss 


line  intersect.  Switching  takes 
place  only  in  one  of  the  two  aper¬ 
tures  since  the  digit  rewrite  current 
adds  to  the  address  current  in  one 
aperture  and  subtracts  in  the  other. 
The  sum  of  the  currents  exceeds  the 
starting  field  while  the  difference  is 
generally  less  than  this  field.  If 
the  digit  rewrite  current  is  re¬ 
versed,  the  sum  and  difference  of 
the  currents  will  appear  in  opposite 
apertures. 

The  number  of  plates  used  for 
storage  is  twice  the  number  of  bits 
per  word,  with  all  the  bits  of  each 
word  lying  along  the  same  address 
line.  Each  of  the  256  address  wires 
shown  pa.ss  through  corresponding 
apertures  in  the  magnetic  switch 
and  each  pair  of  storage  plates. 
The  bits  of  each  word  are  read  out 
of  and  written  into  the  memory  in 
parallel,  with  one  sense  amplifier 
and  one  digit  rewrite  driver  per  pair 
of  memory  planes. 

Magnetic  Switch 

The  magnetic  switch  stack  con¬ 
tains  one  plate  for  every  pair  of 
storage  plates,  and  is  threaded  with 
sixteen  row  windings,  sixteen 
column  windings,  and  one  d-c  bias 
winding.’  The  d-c  bias  winding  can 
be  seen  in  Fig.  4.  The  column  and 


•  Now  with  General  Electric  Ueaearch 
Lalioratorlea. 
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FIG.  3 — A  Atorod  on*,  a  tlor«d  taro 
and  th*  claorod  atat*  la  two-boU  par  bit 
ayatam  ara  dailnad  by  flux  dlracUon 


row  windings  are  shown  in  Fig.  5. 

For  read  operation,  the  bias  is 
counteracted  in  a  selected  column  of 
holes  by  sending  a  current  pulse  ap¬ 
proximately  equal  to  the  steady  bias 
current  through  the  column  wind¬ 
ing.  The  current  rise  and  fall  times 
should  be  controlled  to  limit  the 
amplitude  of  noise  currents  induced 
in  the  address  wires  passing 
through  the  selected  column.  At  the 
same  time,  a  current  of  similar 
amplitude  and  rise  time  is  applied 
to  the  selected  row  winding.  The 
currents  flowing  through  the  .se¬ 
lected  row  and  column  switch  the 
flux  around  the  aperture  where  they 
intersect.  A  current  of  about  half 
the  magnitude  of  the  row  current  is 
induced  in  the  address  wire  passing 
through  the  aperture.  The  current 
flowing  in  the  address  wire  clears 
the  memory  locations.  Polarity  of 
the  voltages  induced  in  the  digit 
rewrite  windings  at  the  cleared 
locations  determines  the  informa¬ 
tion  content  of  the  interrogated 
location. 

For  write  operation,  an  interval 
of  time  is  allowed  for  flux  switching 
in  the  cleared  memory  location  to  be 
completed  before  the  digit  rewrite 
current  drivers  are  turned  on. 
Each  driver  sends  a  positive  or 
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FIG.4 — Wiring  botwoon  a  switch  plat*  and  siorago  platos 


one  microsecond  eariler. 

A  circuit  diagram  of  the  sense 
amplifier  is  shown  in  Fipr.  7.  It  was 
desierned  to  recover  its  .sensitivity 
within  2  fisec  after  the  end  of  the 
disturbance  due  to  the  dijrit  rewrite 
puLse. 

The  first  staKC  Q,  is  a  linear 
amplifier  for  memory  output  siirnals 
and  is  cut  off  during  the  digit  re¬ 
write  signal.  Transistor  Qi  is  cut 
off  to  avoid  saturation  and  long 
tum-on  times  by  a  —  6-v  pulse.  The 
pulse,  which  is  transmitted  directly 
to  the  emitter  of  Q,  through  /),,  is 
suflkient  to  overcome  the  digit  re¬ 
write  voltage.  Emitter  resistor  R, 
controls  the  mean  current  through 
Q,  and  therefore  the  level  of  the 
mean  collector  voltage  when  ampli¬ 
fication  takes  place.  Capacitor  C. 
acta  as  a  bypass  to  prevent  degen¬ 
eration.  If  plate  b  of  C,  were 
returned  to  ground,  the  antiparaly- 
sis  pulse  would  cause  the  capacitor 
to  charge  and  the  amplifier  would 
require  an  appreciable  time  to  re¬ 
cover  its  initial  state.  Instead,  plate 
b  of  Cl  is  returned  to  diode  D,  which 
passes  current  during  the  sensitive 
period  of  the  amplifier  and  pre-sents 
a  low  impedance  to  small  a-c  signals. 
The  antiparalysis  pulse  which  ap¬ 
plies  a  negative  voltage  to  plate  a 
of  C,  applies  a  .slightly  greater  nega¬ 
tive  voltage  pulse  to  plate  ft.  Plate 
a  of  C,  charges  to  approximately 
—3  V  and  plate  b  to  approximately 
—6  V  during  the  application  of  the 
antiparalysis  pulse.  When  the  pulse 
terminates,  C,  is  polarized  so  that 
it  will  be  rapidly  discharged  by  Q, 
whose  ba.se,  at  this  time,  is  at 
ground  potential. 

The  output  of  Q,  feeds  emitter 
follower  Q,.  Du)de  D,  passes  cur¬ 
rent  before  the  application  of  the 


approximately  50  tna  in  amplitude, 
5  /isec  wide  at  the  base  and  had  a 
rise  and  fall  time  of  about  1  fi.sec. 
This  current  is  .steered  through  the 
selected  transformer  and  switch 
winding.  Since  the  transformer 
turns  ratio  is  10:1,  secondary  cur¬ 
rents  to  the  row  and  column  wind¬ 
ings  of  the  magnetic  switch  are 
about  500  ma. 

Using  a  transistor  as  a  .saturating 
switch  has  two  advantages.  Power 
di.ssipation  for  a  given  current  is  a 
minimum  and  transistor  response 
time  does  not  limit  the  ri.se  and  fall 
times  of  the  applied  current  pulse. 
The  time  required  to  bring  a  tran¬ 
sistor  in  and  out  of  saturation  is  the 
only  limit  set  by  transistor  fre¬ 
quency  response. 


negative  current  pulse  through  the 
corresponding  digit  rewrite  wind¬ 
ing,  depending  on  the  information 
to  be  written  into  the  memory.  As 
soon  as  digit  rewrite  currents  are 
established,  the  row  and  column 
currents  flowing  through  the  switch 
are  turned  off.  This  permits  d-c 
bias  to  return  the  selected  switch 
location  to  its  original  state,  which 
in  turn  induces  a  set  current  pulse 
in  the  corresponding  address  wind¬ 
ing.  The  pul.se,  together  with  al¬ 
ready  existing  digit  rewrite  cur¬ 
rents,  switches  the  flux  in  the 
selected  memory  location  and  com¬ 
pletes  reentry  of  information  into 
the  memory. 


Magnetic  Switch  Driving 

The  .selection  sy.stem  by  which 
the  desired  magnetic  switch  row 
and  column  windings  are  pulsed  is 
showm  in  Fig.  6.  Row  and  column 
pulses  are  generated  by  current 
drivers  and  steered  through  the 
selected  row  and  column  windings 
by  transformer-coupled  transistor 
switches.  The  transistor  switch  is 
.selected  by  a  diode  decoder  with 
inputs  from  the  flip-flop  register 
which  may  also  be  used  as  a  binary 
counter. 

The  switch  circuit  uses  an  alloy- 
junction  transistor  with  good  satur¬ 
ation  properties.  A  2N140  is  a  good 
example.  The  decoding  network 
selects  one  of  sixteen  switches  by 
injecting  a  current  into  the  base  of 
the  switch  transistor  to  lower  col¬ 
lector  resistance.  A  total  of  two 
microseconds  is  sufficient  to  set  the 
flip-flop  regi.ster,  decode  and  satur¬ 
ate  the  transistor  switch.  The  cur¬ 
rent  pulse  to  the  switches  is  sup¬ 
plied  by  the  current  driver.  In  the 
experimental  system,  this  pulse  was 


Regeneration  Network 

A  block  diagram  of  the  regenera¬ 
tion  loop  for  each  of  the  seven  pair.^ 
of  storage  plates  is  also  shown  in 
Fig.  6.  One  end  of  the  digit  rewrite 
winding  linking  the  512  apertures 
in  a  pair  of  ferrite  plates  is 
grounded.  The  other  end  is  con¬ 
nected  to  both  the  sense  amplifier 
and  the  digit  rewrite  amplifier. 
During  the  read  portion  of  a 
memory  cycle,  voltage  at  the  input 
of  the  sense  amplifier  is  about  20 
mv,  while  during  the  rewrite  por¬ 
tion  the  sum  of  511  disturb  voltages 
may  be  as  high  as  1  v.  Since  it  is 
polarity  rather  than  amplitude  of 
the  output  signal  which  determines 
the  contents  of  a  location,  the  first 
stage  of  the  .sense  amplifier  can  lie 
d-c  coupled,  without  special  precau¬ 
tions  against  drift.  The  di.scrim- 
inator  in  the  .sense  amplifier  senses 
the  p  larity  difference  between  the 
output  voltage  of  the  first  stage  at 
the  time  of  .sensing  and  the  output 
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strobe  pulse.  This  allows  C,  to 
store  the  output  level  of  Q,  prior  to 
read  for  comparison  with  the  siKnal 
durinK  read.  It  is  this  feature  which 
allows  the  output  voltasre  of  Q,  to 
drift  without  afTectin^  circuit 
operation. 

Network  Operation 

A  typical  operation  with  a  nesra* 
tive  .sense  signal  input  produces 
an  excursion  of  2  v  at  the  emitter 
of  Q„  cutting  off  D,.  Capacitor  C, 
still  stores  the  output  voltage  of  Q, 
before  the  start  of  the  positive 
voltage  excursion  of  2  v,  and  Q, 
and  Di  remain  cut  off.  The  strobe 
pulse  is  now  applied  allowing  I),  to 
conduct  and  clamping  the  emitter  of 
Q,  to  the  voltage  stored  by  €„  Since 
the  emitter  of  Q,  is  2  v  positive  with 
respect  to  the  emitter  of  Q„  Q,  con¬ 
ducts  producing  a  negative  output 
pulse.  If  the  amplifier  receives  a 
positive  signal  input,  the  output  of 
Q,  goes  negative  and  Q,  remains  cut 
off  during  the  strobe  period. 

The  digit  rewrite  driver  u.ses 
complementary  .symmetry  to  either 
push  or  pull  current  through  the 


FIG.  7- -Sana*  ampliiUr  recovart  within 
2  uMc  altar  a  dlqtt  rawrita  pulsa 

digit  rewrite  winding.  The  circuit 
consists  of  2  pnp  and  2  npn  tran¬ 
sistors  which  supply  current  pul.ses 
of  approximately  100  ma  at  1  v 
w’ith  leading  and  trailing  edges  of 
approximately  1  p.sec.  The  current 
drivers,  used  to  excite  the  magnetic 
.switch,  use  two  transistors  each. 
They  are  required  to  supply  50  ma 
puLses  at  16  v,  with  ri.se  and  fall 


FIG.  6-  -Salactlon  ayatam  lor  maqnatic  awltch  row  and  column  windlnqa  and  block 
dtaqram  ol  raqanaratlon  loop  lor  atoraqa  plataa 
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FIG.  8 — Total  accaaa  tima  lor  axparl- 
mantal  mamory  la  10  ^aac 

times  of  approximately  1  /xsec.  Rise 
and  fall  times  are  controlled  by 
limiting  the  maximum  positive  and 
negative  excursions  at  the  current 
driver  output.  The  remaining  cir¬ 
cuits  associated  wdth  the  experi¬ 
mental  memory  are  conventional 
Timing  of  the  memory  cycle  is 
shown  in  Fig.  8.  The  row  and 
column  currents  are  approximatelv 
5  fi^ec  wide  at  the  base.  The  5  fisec 
time  interval  is  distributed  as  fol¬ 
lows.  Approximately  1  //.sec  is  re¬ 
quired  for  the  leading  edge.  The 
slow  rise  time  prevents  generation 
of  noise  currents  in  partially  se¬ 
lected  switch  locations.  Flux  switch¬ 
ing  in  the  .selected  memory  location 
starts  just  before  the  row  and 
column  pulses  reach  their  peak, 
and  continues  for  approximately  2 
/isec.  Tw’o  /isec  are  allow’ed  for 
propagation  time  through  the  re¬ 
generation  loop  before  the  pulse 
terminates.  ' 

Flux  switching  which  occurs 
during  write  takes  approximately 
2  fi»ec  with  another  /usec  allowed  for 
decay  of  the  digit  rewrite  current. 
Total  c.vcle  time  is  approximately 
8  ^isec.  Total  access  time  for  the 
experimental  memory  allowing  2 
fi»ec  for  address  selection  is*10  /isec. 

This  material  was  first  presented 
at  the  l.Sth  Annual  NEC.  The 
authors  acknowledge  the  w’ork  of 
T.  E.  Gilligan. 
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Low-Pass  R-C  Filter 


Design  formulas  and  graphs  for  one-  and  two-section  low-pass  R-C  filters  are 
presented.  Two-section  filter  with  optimum  response  effectively  falls  off  at 
12  db/ octave  beyond  the  constant  low-frequency  attenuation.  When  the 
ratio  of  shunt  capacitors  of  the  two-section  network  is  selected  within  pre¬ 
scribed  limits,  an  optimum  filter  is  easily  designed 


By  DLDLEY  D.  NYE,  JR. 

staff  Specialist,  Analysis,  Eastern  Research  Center,  Robertshaw-Fulton  Controls  Co.,  Phiia.,  Pa. 


Although  single  R-C  net- 
k  works  are  widely  used  as 
low-pass  filters,  an  optimum  de¬ 
sign  for  the  two-section  circuit 
is  often  overlooked.  Low-pass 
filters  seldom  need  any  attenua¬ 
tion  before  the  first  breakpoint 
in  the  output  response.  But  for 
a  sharp,  steep  decrease  in  signal 
transmission  beyond  the  break¬ 
point,  the  output  R-C  section  in 
the  two  section  filter  should  have 
little  loading  effect  on  the  input 
section  and  a  time  constant  equal 
to  that  of  the  first  section. 

The  transfer  function  of  the  two- 
section  filter  shown  in  Fig.  1  is 

S(R,Ci+RMRiC\)  +  l 

where  S  is  the  Laplace  form  for 
jft).  The  two  roots  of  Eq.  1  deter¬ 
mine  the  breakpoints  of  the  fre¬ 
quency  response  shown  in  Fig.  2. 
When  the  roots  are  equal  and 
consequently  the  breakpoints  co¬ 


incide,  the  maximum  fall-off  of 
12  db /octave  is  reached  at  the 
single  resulting  breakpoint. 
When  the  roots  differ,  the  re¬ 
sponse  fall-off  is  6  db/octave 
after  the  first  breakpoint  and 
then  12  db/octave  beyond  the 
second  breakpoint. 

Optimized  R-C  Circuit 

Because  straight-line  re¬ 
sponses  are  only  approximations 
of  the  actual  response  and  round¬ 
ing  of  the  response  curve  occurs, 
a  constant  maximum  fall-off  of 
12  db/octave  beyond  the  flat  low- 
frequency  response  exists  when 
the  roots  differ  by  a  minimum 
amount,  or  R,/R,  =  (C,/C,  -1-1). 
Therefore,  an  optimum  circuit 
can  be  designed  in  which 

Rt~  (A  +  1)R,  (2) 

where  A  =  CtlC,.  Thus,  when  A 
and  R,  are  determined,  R,  can  be 
computed  for  maximum  sharp¬ 
ness'. 

Values  of  A  are  restricted  for 


optimum  sharpness.  The  fall-off 
rate  of  an  optimized  filter  with 
A  =  1  is  not  materially  greater 
than  that  of  the  equal-component 
filter,  but  constant  fall-off  sharp¬ 
ness  is  approached  as  A  is  in¬ 
creased.  However,  the  approach 
to  constant  fall-off  reaches  a 
practical  limit  as  A  is  increased 
beyond  6.  A  capacitance  ratio  of 
5  is  consequently  a  good  value 
for  obtaining  constant  sharp¬ 
ness. 

The  roots  of  the  transfer  func¬ 
tion  for  the  two-section  opti¬ 
mized  filter  are  equal  to  (l/R,Ci) 
(1  ±  \/\IA  -f  1).  When  A  equals 
infinity,  the  ratio  of  the  roots  is 
unity.  And  when  A  equals  6,  the 
ratio  of  2.38  gives  a  practical 
fall-off  of  12  db/octave. 

The  value  of  a  R,C,  as  a  func¬ 
tion  of  the  transfer  function  or 
transmission  ratio  M  can  be  com¬ 
puted  for  R-C  filters  from  the 
formulas  given  with  the  corre- 
.sponding  circuits  in  Fig.  1. 
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FIG.  I — ThrM  R>C  iiltwrs  with  rMpwcUra  datlgn  iormulas  ara,  irom  top  to  bottom, 
alngla-aaction  R-C.  two-saction  aqual-componant  and  two-aactlon  optimUad  natworks 


FREQUENCY 


FIG.  2 — Fraquancf-raaponsa  curaat  ior 
low-pass  R-C  natworks  Indlcala  that 
aqual  roots  oi  circuit  tronsiar  iunctlon 
glvas  singla  constant  maximum  fall-oif. 
Both  scalas  ora  logarithmic 
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With  Optimum  Response 


-R,C, 

FIG.  3 — FUl*rs  arc  d*siqn*d  with  ir»qu*nc7-rMpons«  curr**  1.  2.  3  and  4  and  lh*n 
comparnd  to  th«  clnqln-naction  iUtar  with  currnt  1*.  2'  and  3' 


Quantity  w  It,C,  can  also  be  de¬ 
termined  from  the  graphical 
form  of  the  formulas  shown  by 
the  transmission  _  u  It,C,  curves 
of  Fig.  3.  Curves  1  and  2  give  the 
responses  of  the  optimized  filters 
with  i4  =  1  and  A  =  5.  Curve  3 
is  for  an  equal  component  net¬ 
work,  and  curve  4  is  for  a  single 
R-C  section. 

Design  Procedure 

First  step  in  designing  a  one 
or  two-section  R-C  filter  is  to  se¬ 
lect  C.  and  A  in  the  optimized 
circuit  by  considering  component 
sizes,  available  values  and  prices. 
Then  determine  «  R,Ci  as  a  func¬ 
tion  of  the  required  M  from 
curves  1,  2,  3  or  4  in  Fig.  3,  or  by 
the  appropriate  formula  of  Fig. 
1.  Divide  w  R.C,  by  w  C,  to  deter¬ 
mine  R,.  Finally,  find  R,  for  the 


two-section  networks  from  the 
formulas  in  Fig.  1  or  from  Eq.  2. 

As  a  design  example,  suppose 
that  a  transmission  ratio  of 
0.0015  at  60  cps  is  to  be  obtained 
with  the  optimized  two-section 
filter  and  a  capacitor  ratio  A 
equal  to  unity.  Capacitors  C,  and 
C,  are  chosen  as  0.5  fifif  from  size 
considerations.  Curve  1  of  Fig.  3 
indicates  that  to  R,C,  is  18.  Then 
R,  =  18/(2  7r60  X  0.5  X  10-*)  = 
95,500  ohms.  From  Fig.  1  or  Eq. 
2,  R;  =  2R,  =  191,000  ohms.  Thus 
all  parameters  are  determined. 

The  transmission  responses 
for  the  four  filters,  adjusted  for 
any  desired  transmission  at  a 
particular  frequency,  may  be 
compared  by  shifting  curves  1, 
2  and  3  horizontally  to  intersect 
with  curve  4  at  the  desired  trans¬ 
mission  ratio  M. 


When  the  curves  are  shifted  to 
intersect  curve  4  at  the  transmis¬ 
sion  ratio  of  0.0015  they  appear 
as  curves  1',  2'  and  3'  in  Fig.  3. 
Now  the  frequency  responses  of 
the  two-section  filters  can  be 
compared  to  a  single  section  filter 
at  any  level.  For  example  at  a 
3-db  loss,  which  corresponds  to 
a  transmi.ssion  ratio  of  0,7,  the 
frequency  of  the  equal-compo¬ 
nent  circuit  is  9.8  times  the  fre¬ 
quency  of  the  single-section. 
Frequencies  of  optimized  circuits 
with  A  =  1  and  A  =  5  are  10.6 
and  14.9  times  the  frequency  of 
the  single-section  filter. 

REFEREN'CE 
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Temperature  Rise  Chart 

Heat-rise  evaluation  of  equipment  is  possible  through  measurement  of  re¬ 
sistance  change  in  a  copper-wire  component.  Transformers,  inductors,  relays, 
motors  and  generators  are  among  the  devices  which  may  be  checked  by  this 
technique.  Temperature  change  is  shown  directly  in  deg  C  when  resistance 
change  during  operational  warmup  is  known 

} 

By  DONALD  ARANY,  Supervisory  EiiKinet-r,  Hazeltine  Corp.,  Little  Neck,  N.  T.  ’ 


Equipment  operational  spec¬ 
ifications  often  require  elec¬ 
tronic  components  to  operate 
over  an  ambient  temperature 
range  of  as  much  as  —55  to  -f-65 
C. 

The  graph  of  Fig.  1  is  based  on 
the  technique  of  determining  in¬ 
ternal  temperature  of  a  compo¬ 
nent  by  measuring  the  variation 
in  resistance  of  a  winding.  It  is 


applicable  to  any  unit  using  cop¬ 
per  wire.  Similar  graphs  might 
be  made  for  other  conductor  ma¬ 
terials  and  temperatures. 

By  definition  the  temperature 
coefficient  of  resistance  a  is 
(l/R)  (dR/dT).  Since  a  varies 
in  a  known  manner  over  the  tem¬ 
perature  range  0-100  C,  for  cop¬ 
per  of  100  percent  conductivity,  a 
equals  /?/ (234.5  -h  T). 


WINDING  TEMP  RISE  IN  DEG  C 
70  6C  50  40 


30  35  40  45  50  55  60  65’ 

WINDING  TEMP  RISE  IN  DEG  C  (EXPANDED  SCALE) 

FIG.  1 — Two  seal**  ar*  protenled  on  chart  ior  greotor  conTonlonco.  Numborz  on 
cunro*  refer  to  initial  winding  temperature  in  deg  C 


Equating  the  two  formulas 
and  integrating,  we  obtain  sT  = 
l(R/R.)  -  1]  (234.5  -I-  T). 
where  aT  is  the  winding  tem¬ 
perature  rise  in  deg  C,  R  is  the 
hot  resistance  in  ohms,  R,  is  the 
cold  resistance  in  ohms  and  T  is 
the  final  winding  temperature. 

Using  the  Chart 

Suppo.se  we  are  measuring  the 
temperature  rise  of  a  trans¬ 
former  where  /?,  =  100  ohms  at 
20  C.  The  resistance  measure¬ 
ment  is  typically  accomplished 
with  a  Wheatstone  bridge.  Selec¬ 
tion  of  the  highest  resistance 
winding  will  generally  result  in 
greatest  accuracy. 

Several  hours  later,  after  ther¬ 
mal  equilibrium  has  been 
reached,  the  hot  resistance  R  is 
found  to  be  108  ohms  at  25  C. 
The  ratio  R  R,  is  thus  1.08. 
Finding  the  intersection  of  the 
right-hand  scale  and  line  T  =  20, 
we  read  20  deg  on  the  top  scale. 
Since  the  ambient  temperature 
variation  during  the  test  was  -|-5 
deg,  the  final  transformer  tem¬ 
perature  ri.se  aT  is  15  C. 

To  demonstrate  use  of  the  ex¬ 
panded  scale,  suppose  R,  meas¬ 
ures  50  ohms  at  55  C.  Sometime 
later  a  hot  resistance  R  of  60 
ohms  is  measured  at  an  external 
ambient  temperature  of  55  C. 
The  ratio  R  R,  thus  equals  1.2. 
Passing  from  the  left-hand  or¬ 
dinate  over  to  the  T  =  55  line, 
and  then  directly  down,  we  read 
at  =  58  C. 
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D  SUB-MINIATURE  SPECIFICATIONS; 

Shell,  including  flange,  steel  or  brass.  Finish, 
Cadmium  plate  or  Irridite.  Contacts  ■—  No.  20,  5 
ampere  rating.  Copper  base  alloy,  gold  plate  finish. 
Insert  arrangements  —  5  plus  coaxials  in  9,  15,  25, 
37,  and  50  contacts. 

Insulation  material  —  Zytel  101,  DIALL  or  Melamine. 
Polarization  —  Keystone  cornered  shell. 

Operating  temperature  —67®  to  +  310®  F. 
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and  DPX  SERIES 


CONNECTORS 

by  CINCH 


More  than  thirty  years  experience  in  the  design  and 
manufacture  of  standard  electronic  components  insure 
Cannon  Connectors  by  CINCH  to  be  of  the  highest 
quality  materials,  fabricated  to  specifications  to  main¬ 
tain  cansistent  quality  of  product;  highest  standards 
throughout  all  operations. 


OrX  33-340 


orx  33-33S 


DPX  CONNECTORS: 

Split  shell.  Pin  and  Socke'  Inserts. 


DPX  SPECIFICATIONS: 


Voriorien  In  finol  doth  number  inditaiet  type  of  contort 
lorminol.  — 00l“oyolot  lypo;  — 003»«ioldor  pot  typo. 

FRACTtONS  ±'4,  Toioronco  DCCIMAIS  ±0.005  Totoronco 

Monuforturvd  by  ogroomonl  with  Cannon  Electric  Compony. 

Send  for  illustrated  catalog  No.  1 57  with  details  of  "0"  Sub-miniature 
end  •■DPX’’  Series. 


Shell,  die  cast  aluminum  alloy.  Finish,  cadmium  plate  with 
clear  Irridite.  Contacts— Plug,  brass.  Socket,  phosphor  bronze 
both  with  gold  plate  finish.  Insulation  material.  Melamine 
type  AAME.  Operating  temperature  —67®  to  -f  280®  F. 
Available  in  7  to  57  contacts  in  multiple  variations  of  5  and 
10  amp  terminals  os  well  as  coaxial  termina¬ 
ls*-  tions.  Keystone  cornered  shell  polarizotion. 


Centrally  located  plants 
at  Chicago.  Illinois; 
Shelbyville,  Indiono; 
la  rwente,  Californio; 
St.  Louis,  Missouri 


Cinch  Manotacturing  Corporation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 

Subsidiary  ef  United-Corr  Fastener  Corporation,  Cambridge,  Moss. 
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ELECTRONS  AT  WORK 


Control  Regulates 

Mechanical  respirators  such  as 
the  iron  lung  have  been  sustaining 
the  life  of  patients  with  respiratory 
paralysis  for  a  long  time.  However, 
they  do  not  regulate  air  intake  auto¬ 
matically  according  to  need. 

A  feedback  control  system  to 
overcome  this  problem  was  designed 
and  constructed  by  G.  H.  Meyers  of 
Bell  Labs  and  G.  A.  Saxton,  Jr.,  of 
the  University  of  Ill.  School  of 
Medicine.  It  regulates  oxygen  in¬ 
take  according  to  needs  by  incor¬ 
porating  the  patient  in  the  control 
loop. 

The  system  is  shown  in  Fig.  1. 
Air  exhaled  by  the  patient  is  ana¬ 
lyzed  for  carbon-dioxide  concentra¬ 
tion.  A  narrow  plastic  tube  is  fixed 
under  one  nostril  with  a  small  piece 
of  adhesive  tape;  the  other  end  is 
attached  to  the  analyzer.  Less  than 
ten  percent  of  the  patient’s  expired 


REFERENCE 

FIG.  1 — F**dl>ack  control  ■yalMn  in- 
cludo*  potiont  la  loop  to  rogulalo  dopth 
oi  broothlng  according  to  body  aoods 

air  is  drawn  through  the  analyzer 
by  a  small  pump.  This  technique 
permits  analysis  of  the  patient’s 
breath  without  discomfort  to  him. 

The  carbon-dioxide  analyzer  is  a 
commercial  instrument  that  detects 
CO,  concentration  by  infrared  ab¬ 
sorption  and  provides  an  electrical 
output  proportional  to  the  amount 
of  carbon  dioxide  in  a  gas  passed 
through  it. 

The  analyzer  output  is  compared 
with  a  reference.  If  a  difference 
exists,  the  error  signal  actuates  a 
bleeder  valve  on  the  iron  lung,  caus¬ 
ing  it  to  readjust  the  depth  of 
breathing. 

The  sampler  circuit  is  shown  in 
Fig.  2.  Input  is  amplified  by  F,  and 
applied  through  cathode  follower 
Vt.  The  signal  taken  from  the  junc¬ 
tion  of  Rx  and  C,  is  applied  to  a 
*  Schmitt  trigger  circuit,  F,.  Tube  F, 


Iron  Lung 


FIG.  2 — SampUr  circuit  chorgM  C,  to  Uvol  dopondont  on  carbon-dioxide  concentra¬ 
tion.  Comparieon  circuit  control*  reloye  K..  and  K,  eo  that  Iron  lung  bleeder  toIto 
compensates  errors 


closes  relay  A,  for  a  short  time  dur¬ 
ing  exhalation.  Sampling  capacitor 
C,  charges  to  a  value  depending  on 
expired  carbon-dioxide  concentra¬ 
tion. 

Maximum  and  minimum  limits 
are  set  for  carbon-dioxide  concen¬ 
tration.  Tubes  F,  and  F,  and  relay 
K,  establish  the  upper  limit;  F,,  the 
other  half  of  F.  and  relay  K,  estab¬ 
lish  the  lower  limit. 

Biases  are  adjusted  so  that  relay 


K,  is  energized  and  relay  K,  is  de¬ 
energized  when  carbon-dioxide  level 
is  within  limits.  When  carbon- 
dioxide  concentration  is  low,  relay 
Kt  is  also  energized.  When  it  is 
high,  both  relays  are  deenergized. 

If  concentration  exceeds  either 
limit,  power  is  applied  by  the  relays 
to  a  motor  that  is  geared  to  the 
bleeder  valve  on  the  iron  lung.  The 
motor  drives  the  valve  in  a  direc¬ 
tion  that  will  correct  the  error. 


Neon  Oscillator  Rings 

By  RONALD  L.  IVES  Palo  Alto,  Calif. 


FIG.  1 — Dsllberol*  mismatching  oi  com- 
pononts  Is  rogulrod  to  mako  tho  noon 
lamps  In  this  rlng-oi-throo  oscillator  flro 
in  sequonco 


various  lengths  in  the  audio  and 
subaudio  frequencies. 

One  form  of  a  two-lamp  oscil¬ 
lator,  which  provides  sequential 
output  pulses  of  alternating  polar¬ 
ity,  was  described  in  Elf.ctronics, 
pp  110-112,  May  23,  1958.  The  ring 
of  three  shown  in  Fig.  1  has  a  con¬ 
sistent  direction  of  rotation  only  if 


Neon  ring  oscillators  may  be  ap¬ 
plied  to  a  variety  of  sequential 
switching  operations.  Rings  of 
three,  four  and  five  lamps  can  be 
constructed  using  available  compo¬ 
nents  with  reasonable  assurance  of 
consistent  behavior  during  the  use¬ 
ful  life  of  the  neon  lamps. 

These  oscillators  require  limited 
power  and  offer  operating  cycles  of 
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FIG.  2 — Although  rlng-oi-iour  cross-con- 
noctod  oscillator  will  ilro  In  soquonc*. 
ordor  of  firing  Is  difficult  to  ostablish 
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Clifton  Heights,  Pennsylvania 
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Since  the  basic  relay  and  its 
many  contact  forms,  ratings, 
and  terminal  variations  are  reg¬ 
ular  production  items  at  RBM, 
design  bottlenecks  can  be  shat¬ 
tered.  RBM  has  "CUSTOMER- 
ized”  these  relays  to  fulfill  al¬ 
most  every  conceivable  require¬ 
ment.  This  vast  background  of 
application  engineering  can 
serve  you  with  design  shortcuts 
. . .  lower  your  ’’finished  prod¬ 
uct”  cost.  Ask  your  RBM  prod¬ 
uct  application  engineer. 


RBM 


RBM 

98000 

SERIES 


\^RSAr(U7Y  Permits  eng/nebr/ns  short-cuts 
THAT LOV^ER  YOUR'*nN/SHEO PRODUCT  cost/ 


D.C. 

9t6oo  rr^£ 


98700  7YP£ 


MANY  ARE 
USTEOByU/t, 

FILE  NOS.  £  12/39  OA  £2238/ 


US  DC. 


•  MA^.  COIL  VOLTAGE 


•  MAX.COILRBS. 
/A/ONAIS 


PR.E3SFrr  PtLE'OP 
ELI/vt/NATES  ON/FT. 
ASSURES  CONTACT 
STAB/UTY 


MAX.CO/L  WATTS 
OR  VOLT  AMPS. 


9.0  VA  /NR/SH 
^.St/.A.S£AL£P 


•  MAX-CONTACT FORM  i 
WITH  RATED  CURRENT  I 
Ar32V.DC0RllSV.AC  i 
(NONlNDUCnVELOAO)  j 


2Por /SAMPS.  2Far  tSAMfs. 
4POr6A/^PS.  APOTBAMFS. 
SPOT  SAMPS  LPDT3AMRS. 


S/MPUP/EO  magnet 
FRAME  AND  ARAiATURE 
ASS  EM  ELY  PROV/DES 
efficient,  Pos/rtvE 

ACTION 


•  APPROX.  WBIQNT 


ALSO  AVAIL  Able  IR  97000  SSP/SS 
PROVIDING  ADDITIONAL  COIL 
POWER,..  OREATER SENSITIVITY 


VARIETY  OF 

mountings  available 


Consult  Your  Local  RBM  Product  Application  Engineer  or  Write  For  Bulletin  1060 

JtC^ Con-brols  IDivision. 
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the  components  are  mismatched. 

The  cross-coupled  ring  of  four  in 
Fig.  2  will  perform  consistently  for 
•some  thousands  of  cycles  with  delib¬ 
erately  mismatched  components. 
However,  it  performs  erratically 
with  matched  components  and  is  al¬ 
ways  hard  to  adjust  for  a  specific 
firing  order. 

A  group  of  neon  rings  was  devel¬ 
oped  that  maintains  a  fixed  sequence 
of  firing.  The  must  flexible  and  also 
the  simplest  is  shown  in  Fig.  3. 

When  first  turned  on,  one  of  the 
lumps  fires  because  of  inherent  in¬ 
equalities  in  lamp  properties,  com¬ 
ponents  or  other  factors.  Firing 
causes  about  a  15-volt  drop  in  an<Kle 
potential  of  the  conducting  tube. 
This  initial  drop  is  coupled  to  all 
other  anodes  by  capacitors,  prevent¬ 
ing  the  other  lamps  from  firing. 

As  conduction  continues,  voltage 
on  the  other  anodes  rises  as  the 
anode  capacitors  are  charged  posi¬ 
tively,  However,  the  capacitors  in 
the  anode  circuit  of  the  conducting 
lamp  are  charged  negatively  be¬ 
cause  of  conduction.  When  anode 
voltage  of  the  conducting  lamp  falls 
below  extinction  value,  conduction 
stops.  The  resulting  rise  in  anode 
voltage  is  coupled  to  all  other  lamps 
in  the  ring  by  the  anode  capacitors. 

Diodes  are  used  in  the  cathode 
circuits  to  ensure  that  the  next  lamp 


in  the  sequence  fires  with  the  rise 
in  anode  voltage.  When  the  original 
lamp  was  conducting,  bias  voltage 
was  produced  on  its  cathode.  Part 
of  this  bias  was  applied  through  a 
diode  to  the  lamp  at  the  left.  In 
turn,  part  of  this  was  coupled  to 
the  lamp  to  the  left  of  that.  Finally, 
the  smallest  part  of  the  bias  was 
coupled  to  the  cathode  of  the  lamp 
to  the  right  of  the  originally  con¬ 
ducting  lamp. 

The  rise  in  anode  voltage  that  oc¬ 
curred  when  the  originally  conduct¬ 
ing  lamp  was  extinguished  causes 
the  lamp  at  the  right  to  conduct  be¬ 
cause  this  lamp  has  the  most  favor¬ 
able  cathode  bias  for  conduction. 

Cathode- to-ground  capacitors 

keep  cathode  biases  substantially 
con.stant  during  .switching.  Actual 
bias  voltages,  measured  in  a  ring 
of  five  in  operation,  are  shown  in 
Fig.  4.  These  voltages  are  consid¬ 
erably  higher  than  those  indicated 
by  purely  resistive  computation  be¬ 
cause  of  storage  in  the  cathode-t«>- 
ground  capacitors.  Accordingly, 
these  bias  voltages  can  be  modified 
somewhat  by  changing  capacitor 
values.  In  this  circuit,  they  can  be 
varied  from  about  0.5  to  0.05  C 
without  impairing  performance. 
However,  all  capacitors  must  have 
the  same  value. 

A  .s*)mewhat  empirical  formula 


Th«y  can  ba  yowr  (l•si9n  ossistanH 
on  othor  Esmx  Enginoarad  Products. 


WfR£  AND  CABLE 

A  compl«(«  lif»«  of  oppKooco  wirtoo  motoriol, 
rodlo.  loloviMOfi  on4  •locfrootc  Nook>up  wko. 
200"  C  htpli  tompocotwro  Sil-X  wko,  otHowtoliv 
wirt  ond  coblot,  o«4d  Aoxibl#  cordt. 

Wiro  ond  CoWo  Dlv.,  Pf.  Woyoo,  lod. 


IJ 


FIG.  3 — By  coupllaq  dliioront  portioni  oi  bias  troin  conductlnq  lamp  lo  other  lamps, 
lamp  with  most  iavorobls  bias  will  bo  next  lo  conduct 
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COiLEO  CORDS-COROSETS 

Primo  toocco  for  plotfk  OfKl  rybbor  powor 
Bwpply  cori^  Torminotiom  of  oM  typot  (looldod 
plottic  ood  rwbbor)  wHb  lofiolto  dodpw  pottlbU* 
ttiot.  CoMiploio  lino  of  Coilod  Cordt 
todvding  HPN. 

Wrifo  for  Coil  Cords  itforofirro 
Cords  llmMod  DivlUon,  OoKolb,  IN.  IKJa 


lYPE 


RELAY 


A  low  cost,  tpoc#  tovbig  tWigio  polo  or  common 
mvltiplo  contoct  D.C  unit.  Higbly  rolioblo.  Con 
bo  boilt  to  witbstond  oxtromo  onviron* 
montol  cofidHIont. 

WrifoforIuilofinM$-3  ^»IT| 
■  -b-M  Coidrol  Dlv.,logoffitport,  Ind. 
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for  performance  of  this  neon  ring 
oscillator  is 


I' ^4 


where  T  is  time  of  one  cycle  in  sec 
(from  first  to  second  firing  of  same 
lamp),  R  is  resistance  in  meg,  C  is 
capacitance  in  (if,  E.  is  supply  volt¬ 
age,  E,  is  firing  voltage  and  E.  is 
extinction  voltage. 


FIG.  4 — Bleu  Tollaqr*!  on  lamp  cothodot 
or*  hlqhor  than  «nlqht  bo  oxpoctod  bo- 
couM  cotbodo  capacitor!  itoro  charqo 


If  /?  in  megohms  is  very  much 
larger  than  C  in  microfarads,  the 
formula  holds  within  about  10  per¬ 
cent  for  cycles  from  0.01  to  6  sec. 
Under  these  conditions,  the  neon 
lamps  operate  almost  as  independ¬ 
ent  oscillators.  The  triggering  pulse 
from  a  lamp  just  extinguished 
comes  nearly  at  the  time  anode  volt¬ 
age  has  risen  to  the  firing  level. 

As  the  R-C  ratio  falls  below  about 
10,  T  decreases  because  triggering 
takes  place  before  anode  voltage  has 
reached  normal  firing  voltage. 

With  C  =  0.6  /xf  and  /?  =  10  meg, 
T  was  found  to  be  one  second  with 
a  measurement  accuracy  of  ±0.01 
sec.  Computed  time  for  T  is  0.98 
sec.  Doubling  R  to  20  meg  increases 
time  to  2.02  sec,  as  might  be  ex¬ 
pected  from  the  formula.  However, 
quadrupling  C  to  2  /xf  only  increases 
T  to  2.8  sec. 

At  higher  frequencies,  the  for¬ 
mula  does  not  hold  regardless  of 
R-C  ratio.  This  is  largely  because 
it  does  not  take  into  account  times 
of  deionization,  reionization  and 
switching  transient.  Bias  variations 
during  conduction  are  also  not 
taken  into  account  by  the  formula. 

As  with  other  gas-tube  oscil- 


If  you’re  dedicated  to  the  cause  of  high  resolution,  you  could  wind 
your  own  pots  and  be  sure.  Allow  yourself  plenty  of  time,  though  — 
because  the  secret’s  in  the  number  of  turns  per  inch,  and  the  spacing 
between  ’em.  Pack  those  turns  right  in  there  dosely  and  accurately, 
and  you  might  have  a  pot  you  11  be  proud  of! 

But  if  you  want  to  eliminate  all  bother,  but 

not  the  high  resolution,  call  on  Acel  We  ve 

designed  and  built  our  own  special  winding 

equipment;  we  use  premium,  close  tolerance 

resistance  wire  —  and  really  leave  no  wind- 

ing  unturned  to  produce  pots  with  the  highest  J 

resolution  in  the  industry.  All  AlA  sizes,  all  ^ 

mounting  styles,  specials  and  standards.  So  1 1  ' 

get  your  resolution  the  easy  way  —  get 

Acepots!  See  your  ACErep  at  once! 

Here's  highest  resolution  in  a  standard  sub-miniature  pot:  The  500 
Acepof*  Ytl*  size.  ±0.3%  independent  linearity.  Special  prototype 
section  insures  prompt  delivery  on  the  Acepot^—  to  6'!  AlA  sizes. 


ELECTIONICS  ASSOCIATES,  INC 

^  99  Dev*r  Street,  S*«*rvilU  44,  Mom. 
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15kw  S-Band  Amplifier  Klystron 

has  no  heavy  magnets 


Exclusive  Space-Charge  Focus  cuts  weight  to  only  BVz  lbs. 


CATHOOC 


COLLECTOR 


New  Space  Charte  Focut  principle  of 
beam  control  la  shown  in  diairam. 
New  Sperry  tube  desifn  utilizing  this 
principle  reduces  size,  weight,  power 
consumption  and  cooling  needs. 


SAS  61  SPEC  FICATIONS 


Frequency  Range.  .  2700  to  2900  me 

Heating  Time . >.  90sec.  . 

Peak  Power  Output  .  .  .  15kw 
Maximum  Drive  Power  .  30w 
Power  Gam.  30 db  ' 


Rvailable  for  immediate  delivery,  Sperry 's  new  S-band  trans¬ 
mitting  tube  is  a  3-cavity  pulse  amplifier  of  high  gain  and 
extra-long  service  life. 

Exclusive  Sperry  Space-Charge  Focusing  design  eliminates 
heavy,  cumbersome  magnetic  structures— a  feature  of  prime 
importance  in  equipment  design.  Although  the  SAS-61 
weighs  only  6Vi  lbs.,  its  sturdy  construction  withstands 
extreme  vibration  and  environmental  conditions. 

Main  applications  for  the  SAS-61  are  as  an  output  tube  in 
low-power  radars,  or  as  a  driver  for  higher-powered  klys¬ 
trons  in  radar  and  linear  accelerator  systems.  Its  unusually 
long  service  life,  however,  makes  it  highly  desirable  for  any 
application  requiring  15  kw  in  the  S-band.  The  SAS-61 


with  its  internal  tunable  cavities  is  a  complete  microwave 
unit.  No  external  equipment  is  required. 

Sperry  cm  deliver  SAS-61  tubes  in  quantity  at  once.  Write 
or  phone  your  nearest  Sperry  district  office. 


ELECTRONIC  TUBE  DIVISION 

emscope  eoMPsur 

Oreat  Neck,  New  York 


DIVISION  OF  SPERRY  RAND  CORPORATION 
CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANQELES  • 
SAN  FRANCISCO  •  SEATTLE  •  IN  CANADA:  SPERRY  GYROSCOPE 
COMPANY  OF  CANADA.  LIMITED,  MONTREAL,  QUEBEC 
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lators,  great  changes  in  ilhimina- 
tion  cause  small  changes  in  period. 
Changes  of  period  are  of  the  order 
of  one  percent  when  illumination 
is  raised  from  30  to  1,000  foot- 
candles.  These  changes  are  con¬ 
sistent. 

Placing  a  ring  of  five  in  an*en- 
vironment  where  beta-gamma  is 
50,000  counts/ minute  causes  both 
rate  and  sequence  to  become  erratic. 
Removal  restores  rate  and  sequence 
promptly. 

Control  signals  can  be  tapped 
from  a  neon  ring  in  a  number  of 
places,  the  most  suitable  being  the 
cathodes.  With  a  capacitive  tap  on 
a  lamp  cathode  in  Fig.  3,  output  is 
a  positive-going  wave  of  about  3 
volts  amplitude  with  It  =  10  meg 
and  C  =  0.6  fit.  Amplitude  can  be 
increased  to  about  12  volts  by  re¬ 
ducing  cathode- to-ground  capaci¬ 
tance. 

A  tap  may  be  taken  from  any 
lamp  cathode  to  the  grid  of  a  tube. 
With  suitable  cathode  bias  on  the 
tube,  it  can  be  biased  on  by  the  neon 
ring  for  1,  2,  3,  4  or  6  fifths  of  a 
complete  cycle.  The  4  5  position 
requires  close  differential  operation 
in  that  the  bias  change  is  much 
smaller. 

Characteristics  of  available  com¬ 
ponents  place  a  definite  limit  on  the 
number  of  lamps  in  a  neon  ring. 
Using  10-percent  components  and 
neon  lamps  with  firing  and  extinc¬ 
tion  voltages  within  ±1  volt  of 
each  other,  rings  of  three  can  be 
made  on  a  production  basis.  Rings 
of  five  require  6-percent  components 
and  lamp  characteristics  within 
±0.6  volt. 

Good  system  grounding  and  pro¬ 
tection  from  line  surges  and  .static 
discharges  are  e.s.sential  for  con¬ 
sistent  operation. 

A  ring  of  eight  requires  the  same 
circuit  precautions,  one-percent 
components,  lamps  matched  within 
0.25  volt  and  uniform  illumination 
(level  not  critical).  Because  lamp 
characteristics  change  with  use,  no 
ring  of  eight  tested  would  operate 
for  as  many  as  100,000  cycles. 
Aging  of  lamps  did  not  result  in 
much  improvement. 

In  practice,  rings  of  more  than 
five  lamps  can  be  made  to  work,  but 
their  u.sefulness  is  limited  by  insta¬ 
bility  of  neon  lamps  now  commer¬ 
cially  available  and  their  .sensitivity 


SELENIUM  RECTIFIERS 


First  in  Preference,  because  of 

•  High  Reliability 

•  Wide  Range  of  Sizes,  Ratings,  Circuit^ 

•  Quick  Delivery 

(Many  stack  sizes  available  from  stock) 

Write  for  Bulletins 


FANSTEEL  METALLURGICAL  CORPORATION 

North  Chicago,  Illinois,  U.S.  A. 
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Faster  and  leas  costly  determina* 
tion  of  errors  in  aircraft  radio  di¬ 
rection  finders  may  be  possible  with 
a  new  portable  calibrator.  The  in¬ 
strument,  underRoinR  flight  evalua¬ 
tion,  provides  a  continuous  record 
for  all  azimuth  angles. 

The  calibrator  was  designed  by 
Airborne  Instruments,  a  division  of 
Cutler-Hammer,  in  cooperation  with 
Na\'y  Bureau  of  Aeronautics. 

Aircraft  radio  direction  Anders 
do  not  always  point  directly  to  the 
radio  source.  Existence  and  magni¬ 
tude  of  errors  depend  on  radio  fre¬ 
quency,  aircraft  design,  type  of  an¬ 
tenna  installation  and  other  factors 
not  under  the  control  of  the  de¬ 
signer  or  user  of  the  radio  compa.HS. 

These  errors  can  be  compensated, 
but  first  their  direction  and  magni¬ 
tude  must  be  measured.  The  ADF 
calibrator  is  designed  to  provide  an 
accurate,  continuous  record  of  the 
error  of  a  direction  finder. 

The  instrument  comprises  a  con- 


to  extraneous  influences.  Although 
great  extension  of  these  ring  oscil¬ 
lators  is  theoretically  possible,  cost 
of  construction  and  maintenance  in¬ 
crease  as  approximately  the  fac¬ 
torial  of  the  number  of  lamps. 

Experiments  were  made  with 
cross  connection  of  anode  capacitors 
such  as  shown  In  Fig.  2.  For  rings 
of  four  and  more  neon  lamps,  there 
was  a  slight  improvement  in  con¬ 
sistency  (perhaps  10  percent).  But 
the  cross  connection  becomes  inor¬ 
dinately  bulky  and  costly  as  the 
number  of  lamps  increases.  For  ex¬ 
ample,  in  a  ring  of  10  lamps  using 
cross  connection,  45  capacitors  are 
required. 


Calibrator  Plots 
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SILICON  RECTIFIERS 


•  Rated  at  750  milliamperes 

iNiMs  yet  so  small  in  size. 
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FANSTEEL 

BLU-CAP 


TANTALUM  CAPACITORS 


* 


Developed  by  Fansteel  to  meet  the  current  demand  for  a 
dependable,  utility  tantalum  capacitor  at  prices  that  will  fit 
it  into  almost  any  product  where  capacitor  reliability  in  small 
sizes  is  desired. 

Fansteel  BLU-CAP  Capacitors  are  made  in  ratings  from 
1.75  to  325  mfd.,  6  to  125  wvdc. 

Engineering  samples  are  available.  Full  details  in  Bulletin  6. 120. 
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RELIABLE  TANTALUM  CAPACITORS  SINCE  1930 


ventional  chart  recorder  and  a  data 
converter  control  unit.  Because  of 
limited  cockpit  panel  space  in  many 
aircraft,  the  control  unit  is  mounted 
on  the  pilot’s  knee  during  the  cali¬ 
bration  flight.  However,  it  can  be 
mounted  on  the  panel.  The  recorder 
may  be  placed  at  any  available  spot. 

A  block  diagram  of  the  calibrator 
is  shown  in  Fig.  1.  Synchro  sig¬ 
nals  from  the  ADF  antenna  and 
from  a  stable  directional  reference 
such  as  a  gyro-stabilized  compass 
are  compared  by  a  differential 
synchro.  As  the  aircraft  flies  a 
circular  pattern  over  the  ground 
radio  station,  the  differential  syn¬ 
chro  shaft  rotates  in  a  direction  and 
to  a  position  determined  by  the 
error. 

The  differential  shaft  positions  a 
potentiometer  that  picks  off  an 
analog  of  the  error  from  a  67.5-volt 
battery.  The  polarity  and  magni¬ 
tude  of  this  voltage  correspond  to 
the  direction  and  magnitude  of  the 
compass  error.  This  d-c  signal  is 
used  to  drive  the  chart  recorder. 

Present  procedures  for  making 
error  charts  are  based  on  point-by¬ 
point  measurements.  One  metho<i 
requires  turning  the  aircraft  slowly 
on  the  ground  and  using  a  compa.ss 
rose  and  optical  sighting.  Another 
requires  flying  clover-leaf  patterns 
over  a  fixed  point. 

For  low  and  medium-frequency 
compasses,  point-by-point  methods 
may  be  adequate.  Errors  usually 
change  slowly  over  large  angular 
regions.  However,  local  reflections 
from  power  lines,  proximity  of  the 
ground  and  other  factors  can  affect 
accuracy. 

With  uhf  direction  finders,  the 
problem  has  become  more  serious. 
The  error  curve  is  much  less  pre¬ 
dictable  with  large  changes  occur¬ 
ring  over  a  few  degrees.  In  addi¬ 
tion,  error  is  often  seriously  affected 
by  external  aircraft  equipment  sucb 
as  fuel  tanks  and  armament  racks. 
For  the.se  reasons,  almost  continu¬ 
ous  .sampling  is  required. 

The  photopanel  method  of  mak¬ 
ing  error  charts  provides  greater 
accuracy  than  point-by-point  meth¬ 
ods.  It  involves  making  a  photo¬ 
graphic  record  of  gyro  and  radio 
compa.ss  readings  in  one-degree  in¬ 
crements.  However,  processing  re¬ 
sults  is  a  formidable  task. 

The  calibrator  was  compared 
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with  the  point-by-point  and  photo- 
panei  methods.  The  calibrator  was 
claimed  to  be  faster  and  to  have 
better  repeatability.  Accuracy  was 
said  to  be  better  than  the  point-by- 
point  methods  and  about  equal  to 
the  photopanel  method.  And,  with 
the  calibrator,  results  are  available 
immediately. 


Selective  Calling 
Tested  for  Aircraft 

Transi.storized  circuits  and  modu¬ 
lar  construction  are  featured  in  a 
new  aircraft  selective  calling  sys¬ 
tem  design  now  under  test  by 
Motorola.  The  new  design  uses 
computer  pulse  techniques  to  signal 
aircraft  singly  or  in  groups. 

Operation  is  similar  to  that  of 
Motorola’s  Selcal  systems,  but  new 
techniques  are  employed  in  the  de¬ 
sign.  These  systems  relieve  pilots 
of  continually  monitoring  radio 
channels,  thereby  increasing  safety. 

An  in-flight  alerting  device — a 
bell,  light  or  other  signal — is 
activated  whenever  a  radio  message* 
is  intended  for  the  particular  air¬ 
craft.  Activation  of  the.se  devices 
in  the  aircraft  .selected  is  accom¬ 
plished  through  a  code  transmitted 
along  with  the  me.ssage  and  dei'oded 
by  the  airborn  decoder  units. 

"Capabilities  of  the  new  system 
surpass  existing  equipment,"  Mo¬ 
torola  engineers  report,  "in  that  all 
digits  from  00000  to  99999  are  ac¬ 
ceptable.”  It  is  claimed  that  selected 
planes  can  be  called  in  a  fraction  of 
a  second  with  extreme  reliability. 

A  newly  developed  group-calling 
feature  permits  alerting  of  all  de¬ 
coders  in  transmitter  range,  or  of 
selected  subgroups  as  determined  by 
the  operator.  Code  signals  can  l)e 
transmitted  over  single  sideband, 
a-m  or  f-m  radio  and  relayed  to 
remote  transmitter  sites  over  car¬ 
rier  telephone  links. 

The  decoder  can  be  switched  to 
respond  to  over  100,000  possible 
calls  with  equal  reliability.  Codes 
are  easily  set  up,  checked  and 
switched  by  means  of  five  rotary 
switches  controlled  from  the  front 
panel.  For  operation  on  more  than 
one  channel,  decoders  can  be  stacked 
within  the  aircraft. 
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FANSTEEL  TANTALUM 

S-T-A  CAPACITORS  » 

60  VOLTS 


Actual  Six* 
$*riM  100 
and  400 

Unsurpassed  reliability,  sub¬ 
miniature  sizes,  extremely  low 
leakage  (less  than  3  micro¬ 
amperes)  temperature  stability 
from  — 55®C  to  +85®C,  ex¬ 
cellent  frequency  stability. 
Hermetically  sealed  with  long 
shelf  and  operating  life.  De¬ 
livery  from  stock  (see  table). 
WrHw  for  BulloHn  6.112 
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COMPONENT  DESIGN 


The  Semiconductor  Hall-Effect  Circulator 


Most  passive  transmission  devices 
are  reciprocal  in  nature.  But  with 
others,  the  nature  of  the  transfer 
characteristic  depends  on  whether 
the  signal  goes  from  some  point  A 
to  another  point  B  or  from  B  to  A. 
Gyrators,  isolators  and  circulators 
are  in  the  latter  category  of  non¬ 
reciprocal  devices.  In  a  paper  pre¬ 
sented  at  WESCON  by  W.  J. 
Grubbs  of  Bell  Telephone  Labora¬ 
tories,  the  Hall-effect  circulator  was 
described. 


I  r 


FIG.  I — Simple  ionn  of  circulator 

A  circulator  is  a  three-port,  six- 
terminal,  nonreciprocal  passive  de¬ 
vice  which  circulates  signals  essen¬ 
tially  in  one  direction  only.  The 
circulator  shown  in  Fig.  1,  for  ex¬ 
ample,  circulates  signals  in  the 
clockwise  direction  only.  An  input 
signal  on  terminals  1-1'  is  trans¬ 
mitted  to  terminals  2-2'.  No  signal 
appears  at  3-3'.  The  same  clockwise 
circulation  occurs  when  a  signal  is 
applied  to  any  one  of  the'  three 
terminal  pairs. 

Suppose  now  that  a  magnetic 
held  is  applied  perpendicular  to  a 
current  flow,  as  shown  in  Fig.  2. 
Current  carriers  are  deflected  side¬ 
ways.  A  transverse  electric  held, 
perpendicular  to  both  the  magnetic 
held  and  the  longitudinal  current 
flow,  is  built  up  between  the  sides 
of  the  conductor.  The  net  electric 
held  makes  some  angle  0  with  the 
direction  of  current  flow.  This 
angle  is  known  as  the  Hall  angle. 
To  a  flrst  approximation,  its  tan¬ 
gent  is  given  by  the  product  of  the 
magnetic  held  and  the  Hall  mobil¬ 
ity  of  the  major  carriers  in  the 
sample.  This  approximation  holds 
if  the  product  of  the  majority  car¬ 


rier  density  and  mobility  is  much 
greater  than  the  same  product  for 
minority  carriers.  Hall-effect  de¬ 
vices  use  semiconductors  rather 
than  metals  since  most  metals  have 
much  lower  mobilities. 

If  six  equally  spaced  contacts  are 
made  to  the  edge  of  a  slice  of  semi¬ 
conductor  as  shown  in  Fig.  3  and  a 
constant  magnetic  fleld  is  applied 
jjerpendicularly  to  the  plane  of  the 
slice,  the  slice  becomes  a  Hall-effect 
circulator  for  the  proper  value  of 
magnetic  field.  In  other  words,  the 
angle  6  must  be  such  that  the  net 
electric  field  produces  no  voltage 
between  terminals  3  and  3'. 

When  a  load  is  connected  to  ter¬ 
minals  2-2'  so  that  a  current  can 
flow,  an  additional  Hall  field  is  pro¬ 
duced.  It  has  the  effect  of  decreas¬ 
ing  the  effective  Hall  angle  in  the 
sample.  As  a  result,  a  stronger 
magnetic  field  is  required  to  balance 
the  circulator.  The  circulator  can 


FIG.  2 — Circulator  with  maqnotic-ilold 
appliod  porpondlcularly  to  curront  flow 


be  made  to  operate  properly  with  a 
range  of  load  resistances  by  ad¬ 
justing  the  magnetic  flux  density. 

Parallel  Networks 

Hall-effect  circulators  have  been 
made  which  are  quite  symmetrical. 
To  date,  the  best  circulator  made 
has  an  average  reverse  loss  of  61 
db  and  an  average  forward  loss  of 
17  db  resulting  in  an  average  trans¬ 
mission  ratio  of  44  db.  Any  two 
pairs  of  terminals  act  as  an  isola¬ 
tor  with  17-db  loss  in  one  direction 
and  61-db  loss  in  the  opposite  direc¬ 
tion.  But  symmetry  depends  pri¬ 
marily  on  having  a  regular  60-deg 
angular  spacing  between  the  six 
edge  contacts.  This  spacing  is  dif¬ 
ficult  to  achieve.  Also,  it  is  almost 


impo.ssibIe  to  obtain  a  specific  input 
admittance  or  operating  impedance 
level  since  this  characteristic  is  al¬ 
most  directly  proportional  to  the 
material’s  conductivity  and  the  re¬ 
ciprocal  of  the  sample  thickness. 

When  a  resistance  network  is 
connected  in  parallel  with  the  circu¬ 
lator,  imperfections  can  be  removed 
effectively.  And  other  interesting 
features  are  made  available.  For 
example,  the  forward  lo.ss  can  be 
decreased  by  using  a  larger  mag¬ 
netic  field.  Conversely,  if  a  greater 
forward  loss  can  be  tolerated,  a 
.smaller  magnet  can  be  used. 

With  any  fixed  magnetic  field, 
circulation  is  obtainable  with  any 
load  admittance  from  about  ten 
times  the  normal  admittance  down 
to  zero  or  open  circuit.  Since  the 
admittance  of  the  circulator  with 
the  network  changes  only  slightly 
over  this  range,  the  forward  loss 
becomes  high  when  a  widely  differ¬ 
ent  load  admittance  is  used  because 
of  admittance  mismatch.  Also,  re¬ 
sistance  networks  can  provide  cir¬ 
culation  when  an  es.'^entially  sym¬ 
metrical  circulator  is  used  with  a 
different  load  conductance  on  each 
of  the  three  terminal  pairs. 

By  using  negative  resistances  in 
the  network,  the  forward  loss  can 
be  eliminated  without  decreasing 
the  maximum  reverse  loss  in  the 
balanced  condition.  In  fact,  one  can 
obtain  negative  loss  or  gain. 

Method  of  Construction 

Degree  of  balance  of  a  circulator 
is  dependent  almost  completely 


FIG.  3 — HaU-«H*ct  circulator  mad*  by 
placing  six  conlacta  oqually  around  Ibo 
•dqo  oi  a  tllco  oi  Mmicoaduclor 
maloriol 
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"We  are  sold  on  Kester  *44’ 
Resin-Core  Solder,  Jim.  It's  the 
fastest  acting  solder  we  have. 
#ver  seen.” 


"Been  using  Kester  Flux-Core 
Solder  for  almost  half  a  cen¬ 
tury,  Tom;  nothing  like  it.” 


"Kester  Solder  spools  are  al¬ 
ways  marked  with  the  exact 
alloy,  Joe;  no  code  markings.” 


’"Kester  'Resin-Five*  Core 
Solder  is  the  choice  for  our  pro¬ 
duction,  Paul.” 


"Nothing  like  Kester  Solder, 
Fred,  for  keeping  costs  in  line.” 


"Our  girls  swear  by  Kester,  Bert;' 
they  claim  soldering  is  much 
easier.” 


"Our  work  goes  much  faster 
now.  Bill,  since  we  switched  to 
Kester  Solder.” 


"We  had  a  tough  soldering  job. 
Harry,  but  Kester  engineers 
licked  it  in  a  hurry.” 


SEND  TODAY  Ur 
TMr  (ra*  capy  al  Hia 
Katlar  Saak,  “SaWar 

.  .  .  lr>  raa^awawtoU 
oad  UMta".  .  .  71 
aatat  af  lackalcal 
iafariaatiaa. 


HOW  THE  WORD  GETS  AROUND 

You  hear  comments  lijce  these  everywhere  informed 
people  in  the  electronics  industry  get  together  to  “talk 
shop.”  It’s  a  fact . . .  there  is  nothing  quite  like  Kester 
Solder.  And  that’s  why  it’s  so  universally  popular. 
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Centedab 


acodez.  4 


Miiiia.tii.re  Wirewound.  Radiolmis  « 


As  you  know,  the  rating  and  size  of  a  variable 
resistor  depends  upon  the  speed  with  which 
heat  can  be  transferred  from  the  resistance  ele¬ 
ment  to  the  atmosphere.  Centralab  "thermo- 
pass”  insulation  combines  exceptional  heat 
transfer  with  a  dielectric  strength  of  4500  volts 
per  mil  at  25°  C.  Result:  Model  4  Radiohm,  a 
conservatively  rated  5  watt  wirewound  variable 
resistor  smaller  than  a  conventional  2  watt  unit. 

•  Only  1?^"  diameter  by  deep. 

•  Resistance  rapge,  1  ohm  to  15K  ohms; 
linear  taper. 

•  295°  rotation,  stop  strength  15  inch 
pounds. 

•  Minimum  life,  25,000  complete  cycles. 

•  Totally  enclosed  elements. 


For  detailed  information  write  for  Centralab 
Engineering  Bulletin  EP-493  or  contact  your 
Centralab  sales  representative.  Ask  your  local 
distributor  about  the  nuiny  values  he  carries  in 
stock  in  the  WW  and  WN  series  (listed  in 
Catalog  30). 

Centealab/ 

B.5810  ^ 


ACTUAL  SIZE 


A  DIVISION  OF  GIOBE-UNION,  INC 
914K  I.  KEETE  AYE.  .  MIIWAMKEE  I,  WIS. 
Is  (tssEs;  H4  Mt.  PlMtsirt  14.  •  Ttrsnl*,  ONsris 


upon  geometric  placement  of  the 
six  terminals.  Circulators  made  to 
date  have  been  made  from  a  single 
ingot  of  n-type  germanium  with 
resistivity  of  six  to  seven  ohm-cm. 
Sample  thicknesses  have  been  20 
to  40  mils  with  diameters  of  about 
0.125  in. 

A  first  sample  was  made  by 
thermo-compression  bonding  a  gold 
wire  to  each  of  the  six  faces  of  an 
approximately  hexagonal  slab.  Spac¬ 
ing  of  the  terminals  was  so  irregu¬ 
lar  that  the  results  were  very  poor 
with  no  parallel  network. 

Subsequent  circulators  were 
made  from  samples  cut  with  an 
ultrasonic  cutter.  These  samples 
have  six  projections  which  can  be 
electroplated  with  antimony-doped 
gold.  This  plating  was  then  alloyed 
into  the  pips  and  small  balled  gold 
wires  were  thermo-compression 
bonded  to  the  centers  of  the  plated 
surfaces. 

Practical  Limhationa 

A.ssuming  that  external  stray 
reactances  can  be  made  negligible 
by  proper  design  and  use  of  the 
circulator,  speed  of  respon.se  will 
be  limited  only  by  the  properties 
of  the  semiconductor  material.  All 
the  circulator  admittances  are  pure 
conductances  and  the  loads  should 
be  pure  conductances.  Theoretically, 
the  circulator  should  function  prop¬ 
erly  over  the  entire  frequency  range 
from  d-c  up  to  the  dielectric  relaxa¬ 
tion  frequency  of  the  material.  This 
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Manuiacturcra  uslaq  polnt-lo-polal  wir¬ 
ing  methods  caa  •mpioy  this  new  PAC 
(Prs-Assomblsd  Components).  Wire 
lends  are  mechanically  crimped  to  In¬ 
dividual  component  clips  and  then 
soldered.  A  variety  oi  resistor-capaci¬ 
tor  networks  are  ovallable  from  the 
manufacturer — Erie  Resistor  Corp., 
Erie,  Pa. 
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StojidoAjcC  0^  Ciu0tm/  Ve4iaH4/ 

FROM  ONE  COMPLETELY  INTEGRATED  SOURCE 


Whether  specifications  call  for  standard  types 
of  ceramic-metal  bushings  or  specially  de¬ 
signed  assemblies  for  unusual  applications, 
designers  and  electronics  equipment  manu¬ 
facturers  can  rely  on  the  uniform  high  quality 
and  dependability  of  Alite  ceramic-to-metal 
seals. 

Vacuum-tight  seals  and  bushings  made  of  high 
alumina  Alite  are  ideal  for  use  in  electronic 
applications  where  service  conditions  are  ex¬ 
tremely  severe  or  critical.  Alite  has  superior 
mechanical  strength  and  thermal  shock  re¬ 
sistance.  It  maintains  low-loss  characteristics 
through  a  wide  range  of  temperatures  and 
frequencies.  It  resists  corrosion,  abrasion,  and 
nuclear  radiation.  The  extra-smooth,  hard, 
high  temperature  glaze  on  Alite  seals  assures 
continuing  high  surface  resistivity  and  de¬ 
pendable  operation. 

Another  important  reason  for  outstanding 
reliability  of  Alite  components  is  our  ability 
to  perform  and  carefully  supervise,  in  our  own 


ALITE  DIVISION 

Orrville,  Ohio 


plant,  every  manufacturing  step.  From  design 
to  finished  assembly — including  formulating, 
forming,  firing  and  testing — Alite  is  equipped 
to  develop  and  produce  high  precision  her¬ 
metic  seals  and  bushings  at  one  location.  This 
permits  an  exceptionally  high  level  of  quality 
control,  and  results  in  what  we  sincerely  be¬ 
lieve  to  be  the  finest  ceramic-to-metal  seals 
available. 

Our  ceramics  specialists  are  anxious  to  assist 
you  on  problems  involving  ceramic-to-metal 
seals.  Tell  us  about  your  specific  requirements 
today. 


New  FREE  BuHeHne 


SulUlin  A-20  giv«i  p«rformanc* 
dota  and  "intid*  look"  at  Alilo 
focilitioi.  BulUlin  A-35  datcribot 
atondord  lino  of  Alito  High 
Veltogo  Buihingt. 

Writ#  for  thorn  today. 


Now  York  Offico 
60  East  43nd  St. 
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m'ELiPOT’s  newest  potentiometer. . .  the  single-turn, 

1-1/16"  A.  I.  A.  diameter,  all-metal  series  5200 . . .  fends 
off  2,000  cps  at  30G’s,  repels  10  cycles  NAS  710,  procedure 
III  humidity,  rides  out  50G’s  shock  and  lOOG’s  acceleration. 

We’re  tough,  too ...  on  the  5200’s  mechanical  tolerances. 
Register  face,  diameter  and  shaft  runouts  are  all  held 
to  0.001"  max . . .  spring-loaded  shaft  eliminates  endplay. 

All  this  with  linearity  to  ±  0.15%  . . .  power  rating  of 
3  watts  at  100°C  (derating  to  zero  at  150°). . .  250  to  100,000 
ohms  standard  resistance  range . . .  and  certified  test 
data  to  prove  our  every  claim. 

What  a  pot  for  airborne  applications ...  at  a  down-to-earth 
price!  Write  for  data  file  A  102  for  the  proven  facts. 


Heiipoi  Division  of  necknuin  Instruments,  Inc. 

Fullerton,  Califomis 

Enfineering  lepreaenlstivee  in  27  cities, 

potentiomeCen . . .  dials . . .  driay  lines ... 

expanded  scale  meters  . . . 

rotating  components . . .  breadboard  parts 


frequency  is  about  a  few  kmc  for 
the  germanium  used  in  the  .samples. 
Since  sample  geometry  requires 
that  all  leads  be  fairly  close  to  one 
another,  radiation  and  pickup  place 
a  lower  practical  limit  on  the  usable 
frequency  range.  Skin  effect  also 
becomes  important  at  high  fretiuen- 
cies. 

Impedance  levels  from  200  to  600 
ohms  have  been  attained  and  this 
range  should  be  extendable  to  10  to 
5,000  ohms  still  using  only  w-type 
germanium.  With  InAs  and  InSb, 
the  low  end  of  the  range  can  be 
decreased  to  about  0.05  ohm,  with 
the  necessity  for  use  of  extremely 
low-resistance  contacts. 

Use  of  high-mobility  materials 
such  as  InSb,  InAs  and  HgSe  per¬ 
mit  use  of  smaller  permanent  mag- 
ne.s.  But  circulators  made  from 
these  materials  have  extremely  low 
impedance  levels,  on  the  order  of 
one  ohm,  and  are  not  useful  in  most 
circuits. 

The  semiconductor  circulator  has 
no  junctions.  Therefore,  its  life¬ 
time  depends  only  on  the  stability 
of  the  permanent  magnet  used.  No 
special  atmosphere  is  required  for 
good  operation.  Contacts  must  be 
ohmic  so  that  resistance  will  not 
vary  with  current  level. 


Crossed-Field 
Traveling-Wave  Tube 

High  power  and  high-frequency 
performance  are  characteristics  of 
a  new  type  of  traveling-wave  tube 
described  by  C.  C.  Johnson  and  C.  K. 
Birdsall  of  General  Electric  at 
WESCON  this  year.  The  new  tulie, 
designated  the  M-J,  is  a  crossed- 
field  device  in  which  the  electron 
stream  is  not  toward  the  slow-wave 
circuit,  as  in  a  M  type,  but  parallel 
to  the  circuit. 

Collector  Electrode 

The  M-J  circuit  is  placed  in  the 
plane  of  the  usual  end-hat  of  a 
linear  or  circular  magnetron.  A  col¬ 
lector  electrode  is  substituted  for 
the  usual  circuit.  During  operation, 
the  electron  stream  flows  near  the 
circuit  and  gives  up  energy  to  the 
circuit  waves.  But  the  electron 
stream  is  not  collected  on  the  cir¬ 
cuit.  Instead,  it  drifts  toward  a  col- 
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Silicone  rubber 


wire  insulation 


withstands  soldering  heat 
without  damage 


■«L'- 


Hianks  to  silicone  rubber’s  remarkable  heat  resistance, 
no  damage  occurs  when  you  lay  a  hot  soldering  iron  on  silicone- 
rubber-insulated  wire.  And  silicone  insulation  strips  cleanly  and 
easily,  saving  hours  of  a.ssembly  time  in  the  plant.  Right-angle  bends 
are  no  problem,  dolors  are  bright  for  easy  identification. 

Long  torvice  life  at  500  F  Withstands  6t)0°F  and  above  for  shorter 
|)eriods.  fieneral  Klectric  silicone  rubber  insulation  meets  military 
s[)ecifications  MII.-VI  }>777A,  MIL-\X  168781}  and  others.  \L  hen  ex- 
[>osed  to  a  direct  flame,  it  forms  a  non-conducting  ash  of  silicon- 
dioxide.  releasing  no  toxic  fumes,  as  do  higher-priced  in.sulating 
materials. 

Will  not  cold  flow  Ifecause  silicone  rubber  is  a  true  elastomer,  it 
will  not  cold  flow  and  subject  wire  to  vibration,  as  will  higher-priced 
insulating  material.  Newly  develo|>ed  stocks  make  possible  thin-wall 
construction,  have  unusual  abrasion  resistance  and  physical  strength. 
G-F.  silicone  rubber  stays  flexible  down  to  —  75‘'F,  special  grades 
down  to  —  150'F. 


Groater  reliability  G-E  silicone  rubber  exhibits  excellent  electrical 
pro|)erties  and  maintains  them  at  both  high  and  low  tem|>eratures, 
keeping  its  original  dielectric  strength  for  years.  Moisture  absorp- 
tion  is  extremely  low  ;  ozone  resistance  approaches  that  of  mica. 

Oaneral  llectric  silicone  rubber  insulation  matches  or  exceeds  the  vital 
1^4  properties  of  insulation  costing  three  times  os  much.  Find  out  what  it  can 
'  do  for  you.  Mail  coupon  for  technical  data. 


GENERAL 


Silicon*  Product]  D*porttn*nt 


ELECTRIC 


Waterford,  N*w  York 


S*<tien  RtCCIO,  SiKcort*  Product*  D*pt. 
0*n*ral  Electric  Company,  Waterford,  N.  Y. 


Pleas*  send  me  more  informotion  on  wire  insulated 
with  G-E  silicon*  rubber. 
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Westinghouse 
Awarded  $22  Million 

Navy  Contract 


Th«  company’s  Friendship 
Airport  plant  will  produce 
shipboard  radio  transmitters 
and  radar  equipment  which  it 
designed. 

Ttie  radar  particularly  Is 
considered  a  re\  olutionary 
breakthrough  in  electronics, 
permitting  results  identical  to 
that  achieved  by  conventional 
radar  with  30  times  the  power. 

R  R.  KIP  BY.  manager  of  the 
electronic  division,  said  there 
are  actually  three  contracts  in¬ 
volved. 

One  worth  more  than  $8  mil¬ 
lion  is  for  production  of  the 
adxanced  air-search  radar.  It  is 
to  be  used  on  carriers,  cruis¬ 
ers  and  other  ships. 

The  second  contract  is  for  $I 
million  worth  of  con\entionai 
design  radar. 

The  largest  contract,  more 
than  .$12  million,  is  for  produc¬ 
tion  of  medium  and  high  fre¬ 
quency  communications  trans¬ 
mitters.  These  would  be  used 
on  surface  ships  and  subma¬ 
rines. 

*'The  new  radar  equip- 
msnt,**  Kirby  said,  “employs 
a  revolutionary  eicctronie 
circuit  technique  considered 
a  technological  breakthrough 
in  the  evolution  of  shipboard 
air-search  radar.**  It  was  do- 
slgned  and  tested  here. 

Tbe  transmitter  is  the  prod¬ 
uct  of  Westinghouse  research 
begun  in  1931. 


This  Navy  contract  is  the  result  of 
another  major  technological  break¬ 
through  by  our  outstanding  team  of 
engineers^  at  Westinghouse-Balti- 
more.  An  exciting  opportunity  exists 
for  qualified  engineers  to  join  this 
team.  You  will  be  a  part  of  our  wide 
range  new  development  program 
which  will  result  in  a  continuing 
pattern  of  major  breakthroughs  in 
the  future. 

PARTIAL  LIST  OF  CURRCNT  OPENINGS: 

Digital-Analogue  Computer  Design' 
Transistor  Circuitry 
UHF  Communications 
Servo  Control  Loops 
Electronics  Circuitry 
Intermediate  Frequency  Amplifiers 
Microwave  Components 
Network  Synthesis 

TO  APPLY:  Send  a  resume  of  your 
education  and  experience  to  Dr. 
J.  A.  Medwin,  Dept.  823,  Westing¬ 
house  Electric  Corporation,  P.  0. 
Box  746,  Baltimore  3,  Maryland. 


Reprinted  from  the  BALTIMORE  NEWS  POST 


\^stin0house- BALTIMORE 


you  CAN  BE  SU£E...if  rr's^Abstin^house 


FIG.  1 — Basic  M-I  coniiguratioa.  The 
electron  stream  in  ilowlnq  parallel  to 
a  slow-wave  circuit  in  a  region  of 
crossed  electric  and  magnetic  fields 
gives  up  energy  and  drifts  toward  the 
coUector  electrode  at  upper  right 

lector  which  can  be  made  to  dissi¬ 
pate  considerable  power. 

Figure  1  shows  a  linear  M-J  tube 
with  an  injected  .stream.  The  elec¬ 
tron  stream  interacts  with  the  cir¬ 
cuit  waves  and  is  deflected  as  shown. 
The  transverse  r-f  electric  field, 
along  B„  causes  the  beam  to  snake 
along  B,.  The  stream  moves  closest 
to  the  circuit  in  a  retarding  electric 
field  if  the  average  stream  velocity 
E./B.  is  made  larger  than  that  of 
the  wave.  In  this  case,  there  is  a  net 
loss  of  energy  from  the  stream  and 
a  consequent  gain  of  energy  by  the 
circuit  waves.  Those  electrons  giv¬ 
ing  up  energy  move  to  a  region  of 
higher  potential  and  maintain  their 
longitudinal  velocity. 

Two  main  advantages  of  the  tube 
are  the  use  of  a  separate  collector 
to  dissipate  larger  quantities  of 
heat  than  the  circuit  itself  can  and 
a  uniform  rate  of  gain  over  the  tube 
length.  A  limiting  factor  for  the 
tube  is  that  it  is  necessary  to  obtain 
a  uniform  beam  velocity.  This  re¬ 
quirement  necessitates  a  constant 
E.  in  the  beam  region. 

Two  experimental  tubes  have 
been  built.  The  first  was  a  demount¬ 
able  device  which  used  a  flattened 
helix  slow-wave  circuit.  It  produced 
about  .seven  db  net  forward  gain  at 
700  me.  The  second  was  constructed 
as  an  M-J  backward-wave  oscillator. 
It  produced  about  10  mw  output 
power  at  4.5  kmc. 

Rotary  Wafer  Switch 
Maintains  Easily 

Individual  switch  wafers,  includ¬ 
ing  rotary  sections,  are  instantly 


124 


October  10,  1958  —  ELECTRONICS  engineering  issue 


New  Product  Announcement 


\f 

STEVENS  manufacturing  company,  inc. 

Mansfieldi  Ohio 


XY 


MX"  XHERMOSXAXS 


4 

-•M  ' 

<?;  ^  at  ’i 


especially  designed  for  missile,  avionic 
and  electronic  applications 

New  Stemco  Type  MX  Thermostats  are  miniature  snap-acting  units  designed 
to  open  on  a  temperature  rise.  Being  comp>act,  lightweight  units  able  to  with¬ 
stand  high  G’s  under  wide  ambient  temperature  ranges.  Type  MX  thermostats 
sure  ideal  for  missile,  avionic  and  other  electronic  applications  where  close  tem¬ 
perature  control  is  mandatory. 

Basic  design  flexibility  of  the  Stemco  Type  MX  Series  means  the  units  can 
be  supplied  from  regular  production  runs  in  a  wide  variety  of  models,  both 
semi-enclosed  or  hermetically  sealed.  Ceramic  or  metal  bases  for  semi-enclosed 
units,  round  enclosures  or  CR-7  crystal  (»ns  for  hermetically  sealed  units. 
Several  types  of  terminal  arrangements,  mounting  provisions,  brackets,  etc., 
are  available. 

Stemco  Type  MX  thermostats  give  you  performance  .  .  .  small  cubage  .  . . 
rugged  reliability  .  .  .at  a  production  price. 

*  2’ to  6“F  differentials  available 


THERMOSTATS 
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Typical  communications  switch  Ulus- 
tratos  slmpU  mothod  ior  Insortinq  ro¬ 
tary-switch  waiors.  RemoTod  waior  is 
at  right 


Circuits  throufrh  the  contact  seg¬ 
ments  are  made  by  a  double  rotary 
arm.  Contacts  of  the  arm  are  stag¬ 
gered  by  the  width  of  a  wafer  seg¬ 
ment.  The  operator  can  make  and 
break  a  single  circuit  alternately  on 
one  side  of  the  switch  wafer  and 
then  on  the  opposite  side. 

When  the  switch  is  in  the  off  posi¬ 
tion,  a  slot  in  the  rotary  mecha¬ 
nism  is  aligned  with  a  slot  in  the 
wafer.  As  a  result,  any  wafer  can 
be  withdrawn  without  otherwise 
disconnecting  or  dismantling  the 
switch  assembly.  Framework  of  the 
switch  holds  the  wafers  in  proper 
alignment  by  slots  or  grooves  into 
which  the  wafers  are  in.serted  and 
locked  into  place. 


Contacts  are  arranged  radially  on 
both  sides  of  phenolic  wafers. 
The  contacts  are  positioned  so  that 
an  active  contact  segment  on  one 
side  is  directly  opposite  an  inactive 
segment  on  the  reverse  side.  Active 
and  inactive  segments  are  sym¬ 
metrical  in  relation  to  the  off  posi¬ 
tion.  This  design  technique  allows 
wafers  to  be  inserted  into  the 
switch  assembly  without  regard  to 
which  face  of  the  wafer  is  right- 
hand  or  left-hand. 


Double  Rotary  Arm 


removable  without  un.soldering  or 
disassembling  from  a  new  rotary 
wafer  switch.  The  switch,  devel¬ 
oped  by  Tabet  Manufacturing  Co., 
Inc.,  of  Norfolk,  Va.,  incorporates 
printed-circuit  wafers  which  plug 
into  .semi-floating  printed-circuit 
receptacles.  Silver-plated  contact 
surfaces  are  u.sed  for  manual  ver¬ 
sions  of  the  switch  and  rhodium 
plating  for  motor-driven  high-.speed 
models. 


Me 


ADC  has  completed  design  and  tooling  on  a  line 
of  transformers  which  are  electrically  and  phys¬ 
ically  interchangeable  with  components  made 
by  the  Western  Electric  Company.  This  pro¬ 
vides  a  quality  source  for  those  affected  by 
Western  Electric’s  annoimcement  that  they 
would  no  longer  supply  these  items  to  manu¬ 
facturers.  Included  in  the  ADC  line  are  the  oval 
can  types  popular  in  the  120  repeat  coil  series. 


In  addition  to  their  regular  stock,  and  cus¬ 
tom  transformers  for  the  electronic  industry, 
ADC  has  long  been  a  dependable  source  of 
telephone-type  transformers  and  coils.  If  you 
need  iron  core  components  which  are  inter¬ 
changeable  with  Western  Electric,  check 
ADC.  You’ll  be  pleased  with  both  price 
and  delivery.  / 

WRIT!  TODAY  FOR  TELEPHONE  COIL  LITERATURE 


AUDIO  DEVELOPMENT  COMPANY 


2t3t-13lh  Av*nu«  Sawlli  •  MinnaapalU  7,  Minn«s«ta 

TRANSFOKMEKS  •  RIACTORS  •  MTIRS  •  JACKS  «  PLUOS  •  JACK  PANaS 
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VOLTAGE  NPN 
TRANSISTORS  ALLOW 
TUBE  REPLACEMENT  A^ 
CIRCUIT  COMPATIBILITY 


GT's  new  high  voltage  germanium  alloyed  junction  transistors  now  allow  the  same 
optimuation  as  formerly  could  be  realized  only  with  vacuum  tubes.  These  character¬ 
istics  plus  conventional  "transistor"  advantages  offer  new  design  opportunities  in 
computers,  magnetic  memory  cores,  data  processing  equipment,  gas  filled  indicator 
tubes  and  other  applications  where  reduction  of  space,  weight  and  high  reliability 
are  prime  requisites. 


The  GT  1200  is  particularly  suited  to  drive  gas  filled  display  tubes,  such  as  the 
Burroughs  Nixie  A  and  Pixie  A,  without  changing  existing  circuitry  other  than  alter¬ 
ing  voltages  so  as  not  to  exceed  the  rating  of  the  transistor. 


Collector  to  Base  Voltage 

1 

Ic  =  25  mA 

GT  1200 

90  Volts  Min. 

(Emitter  Open) 

Emitter  to  Base  Voltage 

1,  =  25  uA 

20  Volts  Min. 

(Collector  Open) 

Collector  to  Emitter  Voltage 

li  =  25  uA 

90  Volts  Min. 

(Punch  Through) 

1  i 

1 

Supplied  in  TO-9  case 

f 

ACTUAL 

SIZE 


GT  1201  —  GT  1202,  in  addition  to  driving  gas  filled  display  tubes,  are  ideally  suited 
for  driving  high  inductance  loads,  driving  transformer  coupled  loads  and  allow  more 
nearly  perfect  impedance  matching  These  transistors  are  fast  devices  capable  of 
handling  high  impedance  loads  and  large  signal  swings. 


GT  1201 

GT  1202 

Collector  to  Base  Voltage 
(Emitter  Open) 

Ic  =  25  mA  75  Volts  Min. 

45  Volts  Min. 

Emitter  to  Base  Voltage 
(Collector  Open) 

1.  =  25  ^A  20  Volts  Min. 

20  Volts  Min. 

Collector  to  Emitter  Voltage 
(Punch  Through) 

1,  =  25  mA  75  Volts  Min. 

20  Volts  Min., 

Supplied  in  TO-9  case 

IN  CANAPAl  PtStfff  K-S  LTD.,  441  ST.  FNANCIP  XAVICP.  MONTPCAL  I,  OUlPPC.  FOP  IMMCOtATK  OtLIVKAV  FROM  STOCK.  CONTACT  TOOK  NKAKKST  AUTMOKtIKO 
TMANSISTOn  OlSTPiPUTOn  OK  OKNIKAL  TKANSI8TOK  OISTHIPUTINO  COKF.,  t«  17  tSSTM  FLACI.  JAMAICA  99  NKW  TOKK.  FON  CXFOKTi  GCNtKAI.  TRANSiSTON 


INTIRNATIONAL  CORF.,  81-17  IMTH  FLACK.  JAMAICA  99.  NCW  YORK. 
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PRODUCTION  TECHNIQUES 


Wire  Pails  Cut  Winding  Costs 


Inner  and  outer  pail  •xtonelong  quid* 
wire  into  cone  oi  dereeler 


Pail  packages  of  magnet  wire  re¬ 
duce  costs  of  manufacturing  frac¬ 
tional  horsepower  motor  field  wind¬ 
ings,  according  to  Fasco  Industries, 
Inc.,  Rochester,  N.  Y.  The  company 
uses  5-galIon  pails  containing  100 
pounds  of  25  to  31-gage  wire  insu¬ 
lated  with  Formvar,  Nylon  and 
other  materials. 

The  pails  are  reported  to  hold  10 
times  more  wire  than  spools.  This 
reduces  downtime  required  to 
change  winding  machine  supplies. 
Rejects  of  stators  wound  from  2,  4 
or  6  supplies  is  also  reduced,  since 
the  supplies  last  longer.  Normally 


Thu  tatup  aupplte*  300  faat  oi  wtro  por 
minula  to  2-pote  motor  wlndor 

when  a  supply  runs  out  while  a 
stator  is  being  wound,  the  stator 
must  be  rejected  and  the  wire  left 
in  other  supplies  discarded. 

Pails  are  made  of  26-gage  steel 
by  Jones  &  Laughlin  Steel  Corp. 
Container  Division.  The  wire  is  lay¬ 
ered  around  a  vertical  cylindrical 
fiberboard  core  as  the  pail  is  filled. 
Empty  pails  are  discarded  or  used 
as  w’aste  buckets  or  tote  cans.  The 
pails  are  used  with  dereelers  which 
can  take  out  the  wire  at  speeds  up 
to  2,700  feet  a  minute.  Damage  to 
insulation  is  prevented  by  a  smooth 
finish  in  the  pails. 


Liquid  Plastic  Laminates  Glass  Parts 


Glass  laminating  method  devised 
by  Corning  Glass  Works  for  its 
twin  panel  for  tv  picture  tubes  may 
also  be  used  to  create  shock-absorb¬ 
ing  designs  for  other  glass-housed 
components. 

Pieces  to  be  laminated  need  not 
be  perfectly  matched  so  long  as 
there  is  a  closure  around  the  space 
between  the  two  parts.  The  lami¬ 
nating  material  will  cure  without 
pressure  and  high  temperature. 

Purpose  of  the  twin  panel  design 
is  to  eliminate  protective  glass 
plates  on  tv  sets.  The  skirt  of  the 
contoured  panel  fits  around  the  reg¬ 
ular  90  or  110-degree  tube  envelope. 
The  panel  is  0.225  inches  thick  and 


tion  of  sulphuric  acid  and  dried 
with  filtered  air.  Any  other  good  de¬ 
greasing,  oxidizing  wash  may  be 
used. 

The  twin  panel  is  placed  face 
down  on  a  table.  Four  fiexible 


is  made  of  glass  identical  to  the 
tube  face. 

Laminating  material  is  a  liquid 
plastic  which  can  be  tinted  to  de¬ 
sired  transmission  levels.  It  is  non¬ 
toxic,  noncontaminating  and  will 
withstand  temperature  fluctuations 
of  —  40  F  to  160  F.  Plastics  in  use 
are  an  acrylic  resin,  Duraplex 
TV-10,  developed  by  Rohm  &  Haas 
Co.,  and  an  epoxy  resin,  DER  741 
with  DEH  61,  developed  by  Dow 
Chemical  Co.  Both  have  a  refractive 
index  identical  to  glass  used. 

Before  a.ssembly,  the  twin-panel 
and  tube  face  are  washed  with  a  5 
percent  solution  of  trisodium  phos¬ 
phate,  rinsed  with  a  5  percent  solu- 


Pilot  plant  Mtup  at  Rohm  &  Haas  for 
proparinq  plastic  and  fillinq  spacs  bo- 
twssn  twin  pans!  and  tr  tub* 


Tub*  has  boon  cut  away  to  show  fUlInq 
procod  uro 

spacers  0,70  inches  thick  are  placed 
at  the  twin  panel  corners.  The  tube 
is  placed  face  down  on  the  spacers. 
The  spacers  are  invisible  in  the 
plastic  since  index  of  refraction  is 
identical. 

The  casting  resin  is  mixed  with 
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LEADING  MAKES- 
LATEST  TYPES 
IN  STOCKl 


Crystal  Can  Relay 
Hermetically  sealed,  fast  dnd  sensitive.  Wl 
stands  extreme  temperatures,  shock  and 
vibrations.  Plug-in,  solder-hook  and  3-in 
lead  type  available.  Meets  military 
specification  MIL-R-25018,  Mll-R- 
5707C  except  as  to  contact 
overloads 
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RELAY  SALES,  INC. 

P.O.  BOX  186-A  TWX  West  Chicago,  III.,  3464 


(Actwel  Size) 
NEOMITE-EL6IN 

Sub  Miniature  Hermetically  Sealed 
Relay.  All  Advarice  Types  in  Stock. 


MrP  .  I  J 


We  maintain  complete  distributor 
stocks  of  the  following  makes: 

Advance  Relays  Phillips  Controls 
Automatic  Electric  Struthers<Dunn 


Clare  Leach  Relays 

Noomite>Elgin  Terado  and  Others 

Potter  &  Brumfield 


We  Anticipate  Your  Relay  Needs 

Relay  Sales  cannot  get  better  delivery  from 
manufacturers  than  you.  Relays  now  in 
stock  were  ordered  as  long  as  10  months 
ago  and  selected  by  men  who  have  special¬ 
ized  in  supplying  relays  to  the  industry  for 
many  years.  The  items  illustrated  are 
typical  of  hundreds  of  thousands  in  stock. 
They  are  available  in  all  popular  coil  ratings 
and  contact  arrangements.  Why  wait  for 
relays?  Call  us  todayl 

Write  or  Phone  for  Same  Day  Shipment 
Phone:  West  Chicago  1100 
TWX  West  Chicago  3464 


AUTOMATIC  ELECTRIC 
Typ*  45  Stepper 
Wide  Selection 


STRUTHERS  DUNN 
Keying  Relay 
Many  Types  In  Stock 


PHILLIPS  CONTROL 
9QA  Midget  lor  Sub  Chassis 
Mounting.  Many  Others 
In  Stock 


.  — ^ — 
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TYPE  RH  POWER  RESISTORS 

Wire  Wound,  Precision,  Miniature,  Ruggedized 


WELDED  CONSTRUaiON;  Complete 
welded  contiruclion  from  terminal  to  terminal. 


its  catalyst  and  degrassed.  Degassed 
resin  is  fed  into  the  space  between 
the  tube  and  panel  by  a  delivery 
nozzle  until  the  space  is  completely 
filled.  The  plastic  is  given  a  brief 
cure.  The  spacers  yield  to  allow  for 
plastic  shrinkage. 

The  method,  according  to  Corn¬ 
ing,  results  in  a  tube  face  that  is 
permanently  clean.  It  cannot  be  im¬ 
ploded  by  a  normal  breakage  source 
and  is  shatterproof  should  an  im¬ 
plosion  be  caused  by  high  impact. 


Assembly  and  welding  machine 
produces  pigtail  a.ssemblies  for  con¬ 
ventional  resistors,  capacitors,  di¬ 
odes  and  rectifiers.  Production  rate, 
according  to  Raytheon  Mfg.  Co., 
Waltham,  Mass.,  is  3,000  an  hour. 

Lead  wire  is  fed  from  a  reel  to 
welding  position,  straightened,  and 
cut  to  length  by  a  guillotine  cut-off. 
Cups  are  fed  from  a  vibratory  hop¬ 
per  to  welding  position.  Welding  is 
controlled  by  a  heat  program  timer. 
Assemblies  are  ejected  into  a  box. 

The  machine  will  handle  cups  of 


Machine  Welds 
Port  Pigtails 


RUGGED  HOUSING:  S«al«cl  In  tllicont, 
Inierted  In  radiator  finntd  aluminum 
housing. 


MINIATURE  SIZE:  7/16  R  %  to  3  x  4-V^ 
Inchot. 


MILITARY  SPECIFICATIONS;  Surponei 
Opplicobl*  porogrophi. 


Aitor  cur*,  plastic  has  lonnod  por- 
mansnl  soal  bstwson  tubs  and  ponol 


TYPICAL  DERATING  CURVE 


U  r*  lu  IPS  Z2S  37S 
MMM  TCMP-OCO.  CCNTIGMSt 

JUST  ASK  US 

The  DALOHM  line  includes  precision  re¬ 
sistors  and  trimmer  potentiometers  (wire 
wound  and  deposited  carbon);  resistor 
networks;  collet  fitting  knobs  and  hy- 
•teresis  motors  designed  specifically  for 
advanced  electronic  circuitry. 

If  none  of  the  DALOHM  standard  line 
meets  your  need,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  problem 
in  the  realm  of  development,  engineering, 
design  and  production. 

Just  outline  your  specific  situntion. 


Designed  for  the  specific  applicatioa 
of  high  power  requirements,  coupled 
with  precision  tolerance.  Mounts  on 
chassis  for  maximum  heat  dissipa¬ 
tion.  Operates  under  severe  environ¬ 
mental  conditions  as  outlined  in 
specifications  below. 

•  Rated  at  10,  25,  50  and  250  waits. 

•  Resistance  range  from  0.1  ohm  to  175K 
ohms,  depending  on  type. 

•  Tolerance  0.05%,  0.1%,  0.25%.  0.5%. 
1%.  3%. 


TEMPERATURE  COEFFICIENT:  Within 
± 0.00002/degree  C. 


COMPLETE  PROTEaiON:  100%  imperviovt 
to  moisture  and  salt  spray. 


for 


Complete 


Reliability 


Under 


Severe 


Environmental 


Conditions 


Picture  tub#  it  fitted  Ins&d#  pan#! 


DALE 

PRODUCTS 

INC. 

1300  28lh  AVE. 
COLUMBUS,  NEBRASKA 
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Each  tube  contains  10  characters 
(cathodes)  and  a  common  anode 
screen  grid.  These  are  etched  by 
vendors  in  foil  3  to  5  mils  thick. 
Stroke  width  of  miniature  tube 
numbers  is  about  5  mils.  Gas  glow 
makes  them  appear  larger. 

Before  being  cut  apart  with  snip¬ 
pers,  frames  of  cathodes  and  anodes 
are  chemically  and  ultrasonically 


TubM  count  ■omo  10.000  Hmoa  la  aqlaf 


...for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


Wir*  lod  irom  loft,  cups  from  hopper 
moot  at  welding  station  la  center 


different  sizes  and  wire  in  sizes 
from  0.02.5  to  0.050  inch.  Operation 
can  be  one-shot  or  repetitive.  Fail 
safe  devices  can  be  added  to  halt 
operation  when  materials  run  out. 


Readout  Tube's  Parts 
Are  Stacked  Vertically 


Cathodes  and  anodes  etched  from 
foil  and  stacked  on  support  posts 
make  up  the  active  elements  of  gas- 
filled,  cold-cathode  Nixie  readout 
tubes  manufactured  by  Burroughs 
f^rp.  Electronic  Tube  Division, 
Plainfield,  N.  J. 


TYPE  A10-W  TRIMMER  POTENTIOMETERS 


Wire  Wound,  Precision,  Sub-Miniature,  Ruggedized 


«  ..  .  TYPICAL  DERATING  CURVE 

AlO-W  Trimmer  Potentiometers  . 

are  completely  sealed  for  high  ___  1 _ _ 

temperature  operation;  with  rug-  | _ _ 

gedized  construction,  they  pro-  ^ 

vide  reliability  under  the  most  |  *®  “1^ 

severe  operating  conditions.  Four  ^  ” - — t - 

designs  available  for  the  demand-  e  V,'  ^  ' 

ing  space  requirements  of  preci-  »«w«t  tiwma 

sion  circuitry. 

•  Rotfd  of  I  won  vp  fo  70*  C.  ombUni  l«mp.  JUST  ASK  US 

•  Rfsitlonct  rong*  from  I  ohm  to  30K  ohm*.  DALOHM  iine  includM  precision  re- 


•  Slandord  toieroncoi  ±  5%,  closer 
tolerance  available. 

mSOlUTION:  .1%  to  1%.  depending  on 
resistance. 

OPERATING  TEfMPERATURC  RANGCi 

-55*  C  to  150*  C 

INSULATION  RESISTANCE:  1000  megohm 
minimum  at  SOO  VOC  at  room  temp. 

END  RESISTANCE:  Not  greater  than  4%. 
TEMPERATURE  COEFFICIENT  OP  TRIMMER 
UNIT:  Within  ±  100  port*  per  million. 
SUR-MINIATURE  SIZE:  .220  X  .312  X  1.250 
inches. 

SCREW  ADJUSTMENT:  Fully  adjustable 
threughoul  25  turn  range. 

SHAFT  TORQUE:  7  inch/ounce  maximum. 
SAFETY  CLUTCH:  Clutch  arrangement  on 
movable  wiper  contact  prevents  breakage 
due  to  over-excursion. 

SELF-LOCKING  ADJUSTMENT:  Wiper  will 
not  shift  under  severe  vibration  or  shock. 
MILITARY  SPECIFICATIONS:  Surposset 
opplicable  paragraphs. 


sixtore  end  trimmer  potentiometers  iwire 
wound  and  deposited  carbon);  resistor 
networks;  collet  fittinK  knobs  and  hy¬ 
steresis  motors  designed  specifically  for 
advaiKcd  electronic  circuitry. 

If  none  of  the  DALOHM  standard  line 
ineeu  your  need,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  problem 
in  the  realm  of  development,  engineering, 
design  and  production. 

Just  outline  your  specific  situatioa 


DALE 

PRODUCTS 


1300  28lh  AVE. 
COLUMBUS,  NEBRASKA 


Pho<o-«lch«<l  characlcrt  ar«  cut  from 
prolcctlv*  (ram** 


C[i[LC®  Specialized 


FOR  CHARACTER  DISPLAYS 


YEARS  AHEAD  IH  DESIGH  PERFORMAHCE 


For  critical  applications,  many  of  our 
customers  hove  saved  years  of  trial  and 
prror  In  YOKE  selection  by  specifying 
Celco  YOKES. 

The  construction  of  our  yokes  mokes  it 
possible  to  achieve  sensitivities,  iinear> 
’Hies,  responses  and  distortion-free  de¬ 
flecting  fields  not  possible  with  the  usual 
types  of  yoke. 

For  precision  military  and  commercial 
displays,  Celco  olso  offers  standard  yokes 
in  7/8",  1",  1  2",  I  2K,"  CRT  neck 

diameters. 

Writ*  for  CELCO  OEFLEaiON  YOKE  Cotoloflu*  & 
^  D*ttgn  Sh**tt  or  for  imm*dlat*  •ngiiMMring 
ottitlorK*  Call  your  n*ar*(t  CELCO  Plant; 


Mahwah,  N.  J. 
Davis  7-1 1 23 


Miami,  Fla. 
Plaia  1-90t3 


Cusamonga,  Cabf. 
Yukon  3-2MS 
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'  1 

Aft*r  characters  ar*  stack*d  pro|*ctlng 
tabs  ar*  b*nt  to  pins  and  woldod 

Support  posts  and  anode  cups  are 
welded  together  on  a  13-pin  stem  to 
form  the  assembly  base.  In  a  prior 
operation,  the  posts  are  glazed  for 
insulation.  Posts  are  inserted  in 
glass  tubing  which  is  flame-fuzed. 

Cathodes  are  assembled  on  the 
posts  alternately  with  glass  ring 
spacers.  Cathode  tabs  are  bent  to 
stem  pins  and  welded.  Tops  of  posts 
are  crimped  off  and  the  anode  screen 
welded  in  place. 

After  sealing,  exhaust  and  gas 
Ailing,  tubes  are  stabilized  in  aging 
racks,  where  they  are  stepped 
through  a  counting  sequence  to 


CIRCLE  200  READERS  SERVICE  CARD->. 


HlSiMhg 


Mor*  matAfkiU:  Rugged,  veriatil*  compos!* 
tions  to  resist  impact,  stress,  vibration,  pres* 
sure,  heat,  thermal  shock,  vrear,  chemical 
reactions.  Superior  electrical  characteristics 
for  higher  temperatures  and  fre<)uencies. 


Mere  equipment:  Complete  and  separate 
production  facilities  devoted  exclusively  to 
finer  quality  AISiMog  Aluminas. 


Mere  "knew  hew'':  Years  of  experience  in 
formulating  and  fabricating  Aluminas.  The 
wider  range  of  exacting  designs  produced 
hove  led  to  new,  improved  techniques.  Pre¬ 
cision  tolerances.  Dependable  uniformity. 
Constant  research. 


Bring  your  problem  to  the  source  most  opt 
to  supply  the  right  onswerl  Send  blue* 
print  with  details  of  operating  procedure 
for  complete  information. 


best  source  for 

AlUMiNA  CERAMICS 


A  Subiidiary  of 
Minnotota  Mining  and 
Manufacturing  Company 


CHATTANOOGA  5.  TENN. 

S4TH  YEAR  OF  CERAMIC  LEADERSHIP 


Far  taarica,  contact  Minnaaata  Mining  A  Manufacturing  Co.  OfRcos  in  tliato  citiat  (mo  your  local  toUpkono  diroctory);  Atlanta,  Ga.  *  Boston;  Nowton 
Cantor,  AAass  *  Buffalo,  N.  Y.  •  Chicago,  III.  *  CirKinnati,  O.  *  Clovoland,  O.  *  Dallas,  Taxas  *  Detroit,  Mich.  •  High  Point,  N.  C.  *  Los  Attgelos, 
Calif.  •  Now  York:  Ridgoffald,  N.  J.  •  Philadalphia,  Pa.  •  Pittsburgh,  Pa.  •  St.  Louis,  Mo.  •  St.  Paul,  Minn.  •  So.  San  Francisco,  Calif.  •  Saattio,  Wash. 
Canada:  Minnasota  Mining  &  Manufacturing  of  Canada,  Ltd.,  P.  O.  Box  757,  Lorxfon,  Ont.  All  othar  axport:  MinrMsota  Mining  &  Manufacturing  Co., 

Intomational  Division,  99  Park  Ava.,  Now  York,  N.  Y. 


I 


•  ^ 


)  ' 


IT’S 

ALL 

FAN 


SAUCER  FAN 


The  Saucer  Fan  represents  an  entirely 
new  design  concept  whereby  the  driving 
motor  is  built  within  the  propeller  hub 
limiting  its  axial  length  to  the  minimum 
measurement  required  by  a  highly  effh 
cient  motor.  Ideally  suited  for  tightly 
packed  electronic  packages,  where  space 
is  critical,  the  Saucer  Fan  will  provide 
cooling  air  to  the  amount  of  280  cfm. 
Power  requirement  is  115  vac.  50-60 
cps,  1  0. 

The  fan's  pressure  performance  is 
tailored  to  the  requirements  of  a  modem, 
washable  dustfilter.  “Servo  type"  mount¬ 
ing  flanges  at  each  end  of  the  venturi 
ring  permit  simplicity  of  mounting  with¬ 
out  loss  of  space.  Direction  of  airflow 
may  be  easily  reversed  by  turning  the  fan 
end  for  end.  Electrical  connections  are 
made  to  a  compact  terminal  block. 


for  complete  technical  details  write  to  .. . 


50  100  ISO  200  250 
Air  volume -CFM 


□ROTRON 


MANUFACTURING  COMPANY,  INC. 

WOODSTOCK,  NEW  YORK  In  Canada;  The  Hoover  Co.,  Ltd.,  Hamilton,  Ont. 


Placing  anod*  ecroon  on  top  ot  ilack 
complotM  mount  ossombly 

count  some  10,000  times.  A  beam 
switchinjf  tube  drives  the  circuit. 
Inspections  are  made  after  mount 
assembly  and  before  and  after 
aging.  Characteristics  of  the  glow 
produced  by  application  of  a  Tesla 
coil  indicate  whether  the  tube  has 
been  properly  filled  with  gas. 


Bicarbonate  Strips 
Winding  Insulation 


Co.NTROLLED  STRIPPING  of  organic 
potentiometer  winding  coatings  is 
accomplished  at  the  Gamewell  Co,, 
Newton  Upper  Falls,  Mass.,  by  a 
machine  which  propels  abrasive 
dust  in  an  inert  gas  stream. 

The  abrasive  is  sodium  bicar¬ 
bonate,  which  removes  the  coating 
without  damage  to  the  wire  contact 
wiping  surface.  The  particles  hit 
the  coating  at  a  speed  of  1,100  feet 
a  second.  Stripping  time  averages 
30  seconds  compared  with  1  to  1.6 
minutes  by  hand  buffing,  the  com¬ 
pany  says. 

Photo  shows  setup  used  to  strip 
contact  areas  on  sine-cosine  poten¬ 
tiometer  winding.  Card  is  held  in 
fixture  which  revolves  before  dust 
nozzle.  Machine  is  manufactured  by 
S.  S.  White  Industrial  Division, 
New  York,  N.  Y. 
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THE  Cin  THAT  DIDN’T  EXIST  A  MONTH  AGO 


Every  30  days  the  U.  S.  adds  as  many  new  Americans  as 
live  in  Norfolk.  Va.— creating  brand-new  wants  and 
needs  which  must  be  satisfied. 

What  does  this  mean  to  you?  It  means  greater  opportu¬ 
nities  than  ever  before  — in  all  fields.  Home  construction 
is  expected  to  double  by  1975.  Power  companies  plan  to 
increase  output  250%  in  the  next  20  years  to  provide 
the  power  for  scores  of  new  labor-saving  devices.  Cloth¬ 
ing  suppliers  predict  a  one-third  increase  in  7  years. 

With  11,000  new  citizen-consumers  bom  every  day, 
there’s  a  new  wave  of  opportunity  coming. 

7  BIG  REASONS  FOR  CONFIDENCE  IN  AMERICA'S  FUTURE 

1 .  Mora  paopla  . . .  Four  million  babies  yearly.  U.  S.  popula¬ 
tion  has  doubled  in  last  50  years!  And  our  prosperity 
curve  has  always  followed  our  population  curve. 

2.  Mora  jobs  . . .  Though  employment  in  some  areas  has  fallen 
off,  there  are  15  million  more  jobs  than  in  1939-and  there 
will  be  22  million  more  in  1976  than  today. 

3.  Mora  incoma  .  .  .  Family  income  after  taxes  is  at  an  all- 
time  high  of  $6300  — is  expected  to  pass  $7000  by  1975. 


4.  Mora  production  .  .  .  U.  S.  production  doubles  every  20 
years.  We  will  require  millions  more  people  to  make,  sell 
and  distribute  our  products. 

5.  Mora  savings  .  .  .  Individual  savings  are  at  highest  level 
ever— $.140  billion-a  record  amount  available  for  spend¬ 
ing. 

6.  Mora  rasaarch  .  .  .  SIO  billion  spent  each  year  will  pay  off 
in  more  jobs,  better  living,  whole  new  industries. 

7.  Mora  naads  ...  In  the  next  few  years  we  will  need  $500 
billion  worth  of  schools,  highways,  homes,  durable  equip¬ 
ment.  Meeting  these  needs  will  create  new  opportunities 
for  everyone. 

Add  them  up  and  you  have  the  makings  of  another  big  up¬ 
swing.  Wise  planners,  builders  and  buyers  will  act  wow  to 
get  ready  for  it. 


FREE!  Send  for  this  new  24-page  illus¬ 
trated  booklet,  “Your  Great  Future  in  a 
Growing  America.’’  Every  American 
should  know  these  facts.  Drop  a  card  to¬ 
day  to:  Advi»tising  Council,  Box  10, 

Midtown  Station,  New  York  18,  N.  Y. 

(This  spaca  contributad  as  a  public  sarvica  by  this  magazine.) 
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NEW  PRODUCTS 


Servo  Motor 
400  cycle 

Mechatrol,  a  division  of  Servo¬ 
mechanisms,  Inc.,  1200  Prospect 
Ave.,  Westbury,  L.  I.,  N.  Y.,  an¬ 
nounces  a  400  cycle  ser^•o  motor 
in  BuOrd  size  5,  weighing  only 
0.85  oz  and  said  to  be  shorter  than 
those  presently  available  in  this 


diameter.  The  5S1-3  operates  at 
26  v,  6xed  phase  and  40  v  center- 
tapped  control  phase,  p>ower  input 


2  w  per  phase,  with  a  nominal  no 
load  speed  of  11,000  rpm,  and 
42,000  radians  per  sec*  theoretical 
acceleration.  Starting  voltage  is 
only  0.6  v  maximum.  Stall  torque 
is  0.1  oz-in.  minimum.  Maximum 
power  output  is  0.3  w  at  a  s|x.*cd 
of  6,000  rpm.  Operating  tempera¬ 
ture  is  —55  C  to  4-85  C.  Circle 
300  on  Reader  Service  Card. 


Remote  Amplifier 
versatile  unit 

Gates  Radio  Co.,  Quincy,  Ill.,  an¬ 
nounces  the  Unimote,  a  single 
channel  remote  amplifier.  It  will 
perform  equally  well  as  a  micro¬ 
phone  preamplifier,  program  am¬ 


plifier  up  to  ±18  dbm  output,  re¬ 
peater  amplifier,  isolation  amplifier 
and  as  a  standby  amplifier  for  quick 
connection  to  an  emergency  circuit. 
Printed  wiring  is  employed  through¬ 
out.  Size  is  11  in.  wide,  51  in. 
high  and  5  in.  deep.  Circle  301  on 
Reader  Service  Card. 


j 


Subminiature  Relay 
weighs  5/8  oz 

Potter  &  Brumfield,  Inc., 
Princeton,  Ind.,  announces  a  sub- 
miniature  armature  t)pc  relay  for 
commercial  and  industrial  applica¬ 
tions.  'llie  KM  relay  operates  on 
as  little  as  750  mw.  It  provides 
switching  arrangements  up  to  3 


pdt;  it  switches  up  to  2  amperes  at 
115  V  60  cycle,  resistive  loads,  and 
prosides  oscr  a  million  operations 
at  rated  load.  A  d-c  operated  re¬ 
lay,  it  can  be  furnished  tor  voltages 
up  to  48  V.  Some  present  applica¬ 
tions  include  automatic  traffic  con¬ 
trol  systems  and  automatic  weather 
stations.  Circle  302  on  Reader 
Sers'ice  Card. 


Snap  Action  Switch 
low  cost  device 

Cherry  Electrical  Products 
CoRP.,  1650  Deerfield  Rd.,  High¬ 
land  Park,  Ill.  The  S75-OOA  switch 
features  a  low,  flat  actuator  ideally 
suited  for  pushbutton,  cam  or  in¬ 
terlock  applications.  Built-in  posi¬ 


tive  stop  limits  ovcrtrasel  and  pre¬ 
sents  damage  to  the  switch  mech¬ 


anism.  I  he  o\  cr  center  “bowed” 
blade  provides  high  amtact  pres¬ 
sure's  and  fast  contact  transfer  with 
a  life  expectancy  in  the  hundreds 
of  thousiinds.  Normalh  open  ver¬ 
sion  of  the  switch  is  priced  at  17.2 
cents  each  in  10,000  piece  quanti¬ 
ties.  Circle  303  on  Reader  ^r\'ice 
Card. 


D-C  Amplifier 
rack-mounted 

Southwestern  Industrial  Elec¬ 
tronics  Co.,  2831  Post  Oak  Road. 
Houston  19,  Texas.  Model  B-1 
rack-mounted  d-c  amplifier  delisers 


up  to  6  w  at  an  output  inijx;dancc 
of  less  than  0.1  ohm  over  the  fre¬ 
quency  range  from  d-c  to  20,000 
cps.  Transistorized,  direct-coupled 
circuitry  not  only  makes  it  com¬ 
pact,  but  eliminates  warmup  time 
to  proside  instant,  full-power  sta- 


Converter 
rms  to  d-c 

Systron  Corp.,  2000  Concord 
Blvd.,  Concord,  Calif.,  announces 
a  precision  rms  to  d-c  converter  for 


bility.  Circle  304  on  Reader  Sers- 
ice  Card. 


industrial  or  lab  measurement  of 
a-c  voltages.  Model  1240  features 
a  true  nns  consersion  accuracy  of 
±0.1  percent,  with  high  input  im¬ 
pedance,  0.5  sec  time  response.  50 
cps  to  10,000  cps  frequency  rc- 
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WESTINGHOUSE  TAKES  A  GIANT  STEP 
IN  SILICON  POWER  TRANSISTORS 


Through  major  improvements  in  siiicon  purification  and  transistor  fabrication,  Westinghouse  has 
broken  down  the  previous  iimitations  of  Siiicon  Power  Transistors.  The  resuit  is  a  new  series  of 


Westinghouse  Power  Transistors  which  can  operate  at  high  efficiencies  in  the  “true  power  range.” 


LIFK-SIZI  ORAWINQ 

shows  how 
Westinghouse  Silicon 
Power  Transistor  is 
designed  for 
attachment  to  heat 
sink  with  a  screw 
stud.  All  leads  are 
in  the  base. 


WXI01S 

wxioie 

CURRENT 

RATINQ 

VcBO 

VCE  (Veb-0» 

^S 

3  AMPERES 

S  AMPERES 

30- 300 V 

30-300V 

30-300V 

30- 300V 

O.S  OHMS  TYPICAL 

0.4  OHMS  TYPICAL 

Thermal  resistance — Junction  to  case.  0.7*’C/watt  typical.  Current  ratings 
based  on  the  current  at  which  current  gain  is  equal  to  or  greater  than  10.  It  is 
possible  to  switch  higher  collector  currents  with  some  sacrifice  in  gain. 

These  are  the  first  members  of  an  entirely  new  family  of 
Westinghouse  Silicon  Power  Transistors,  which  have 
the  advantages  associated  with  silicon  (high  voltages 
and  high  operating  temperature)  without  the  disadvan¬ 
tages  (high  losses).  As  you  can  see  from  the  chart  below, 
these  units  possess  exceptionally  low  saturation  resist¬ 
ance— less  than  one  half  ohm.  This  low  saturation 
resistance  results  in  low  internal  dissipation.  Coupled 
with  high  power  handling  capacity,  it  makes  possible 
silicon  transistors  which  can  efficiently  handle  1000  or 
ISOO  watts.  For  example,  as  a  DC  switch,  handling 
1. 5  kw  (300  volts  at  5  amperes)  the  internal  dissipation 
of  the  units  is  about  1 2.5  watts  with  a  resulting  efficiency 
of  better  than  99%. 

Like  other  silicon  devices,  these  transistors  can 
operate  in  ambient  temperatures  up  to  and  exceeding 
150®C  while  germanium  units  are  limited  to  85®C.  Thus, 
where  the  higher  power  rating  is  not  required  these  units 
may  be  used  for  their  high  temperature  capabilities.  It 
also  follows  that  wherever  germanium  power  units  are 
presently  employed,  a  switch  to  silicon  transistors  will 
result  in  higher  reliability  of  operation,  because  of  the 
greater  margin  of  safety  with  respect  to  operating 
temperature. 

There  are  a  great  many  circuits  for  which  this  new 
type  of  silicon  power  transistor  is  made  to  order.  It  will 

you  CAN  Bi  SURE...IF  it's 

\^stin0house 


find  use  in  inverters  or  converters  (AC  to  AC,  AC  to 
DC,  DC  to  AC,  DC  to  DC),  to  control  frequencies  for 
data  processing,  servo  output,  and  other  aircraft  in¬ 
formation  applications.  It  will  serve  as  a  low  frequency 
switch,  as  mentioned  above;  it  will  operate  efficiently 
with  low  power  supply  voltages;  and  it  wiU  find  a 
number  of  uses  in  class  A  amplifiers.  There  are  also 
many  additional  applications— too  numerous  to  list  here. 

These  Westinghouse  Silicon  Power  Transistors  are 
available  in  sample  quantities  for  your  testing  and  imme¬ 
diate  application.  Call  your  Westinghouse  representa¬ 
tive  or  write  directly  to  Westinghouse  Electric  Cor¬ 
poration,  Semiconductor  Dept.,  Youngwood,  Penna. 


COLLECTOR  CURRENT,  l^,  anparM 

LOW  SATURATION  RESIST  A  NCR  IS  exhibited  in  this  graph 
showing  values  for  a  typical  Westinghouse  Silicon  Power 
Transistor  driven  to  S  amperes.  The  values  are  fractions  of 
those  observed  in  other  silicon  transistors. 
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LooKing 
for  the  right 
resistor? 


sponse,  and  long  term  stabilitv  for 
a-c  inputs  regardless  of  wave  form. 
It  is  available  for  production  test¬ 
ing  with  full  scale  raages  of  0.1, 
0.3,  1,  3,  10,  30,  100,  and  300 
selected  by  one  control.  Output  for 
each  full  scale  is  either  3  or  10  v 
d-c  with  less  than  10  ohms  output 
impedance.  Circle  305  on  Reader 
Sersice  Card. 


It  Pays  to 
Standardize  on 

Jeffers 

R.F. 

Choke  Coils 

You  can  save  time,  labor,  and 
money  by  stocking  the  wide  range 
of  Jeffers  R.F.  choke  coils  just  as 
you  do  resistors,  capacitors,  and 
other  similar  components.  You  can 
forget  tedious,  expensive  hand 
assembly  from  miscellaneous 
forms,  wires,  and  coatings  by  using 
standardized  Teffers  coils,  com¬ 
pletely  assembled  for  use. 

Jeffers  coils  are  well  made,  using 
insulated  copper  wire  windings ... 
husky  molded  jackets.  All  windings 
are  soldered  to  leads ...  shorted  end 
turns  are  completely  eliminated. 

Put  these  advantages  to  work  in 
your  drcuitsl  Jeffers  Electronics 
offers  you  .  .  .  ready  for  delivery 
...  a  complete  line  of  R.F.  choke 
coils  with  a  complete  range  of 
inductance  values.  Write  today  for 
our  specification  sheets. 

Oilwr  PrarfvcH 

ffxad  compotUlon  capacitor* 

Otlior  Spoor  Prodoct* 
for  llio  ilocIroNici  Indottry 
onodo*  •  contocti  •  rotitfor* 
ditct  *  brvtho*  •  moldod  notchod*  coil  form* 
bottory  carten  •  prophilo  ploto*  and  rod* 

g*Pal*nt*d 

jimas  iiEcnoNics 

DIVISION 

SPIES  CAttON  COMPANY 
Du  Boi*.  P*fln*ylvonia 

Otbor  Spoor  Dividonti 
Spoor  Rotlitor,  Spoor  Carbon  Product*. 
Intornational  Oraphito  A  Eloctrodo 

. . 


you  can  find  it 
in  this  catalog... 


Voltage  Limiter 
instantaneous 

Electronic  Measurements  Co., 
Inc.,  Eatontown,  N.  J.,  has  dc- 
\elopcd  an  instantaneous,  all  elec¬ 
tronic  voltage  limiter  for  use  with 
power  supplies.  It  is  used  to  pro¬ 
tect  transistors,  and  other  voltage 


D-C  Amplifier 
high  current  output 

Dynamics  Instrumentation  Co., 
1118  Mission  St.,  South  Pasadena,  i 
Calif.  Model  Hll  d-c  amplifier  for  i 
drising  recording  galvanometers 
features  high-current  output  (±100 
ma)  up  to  30  kc,  electrical  offset 
control,  output  metering,  damping 
resistance  selector,  dummv  loads 
with  substitution  by  relay,  and  con¬ 
tinuously  variable  .oltage  gains 
from  1.6  to  3,000.  Standard  speci¬ 
fications  include  100  K  input  im¬ 
pedance,  ±  2  )L\  drift  limits,  and 
less  than  0.1  percent  nonlinearitv 
for  the  usual  gahanometer  fre¬ 
quency  range.  Circle  306  on  Reader 
Service  Card. 


...along  with  everything  you’ll 
want  to  know  about  the  com¬ 
plete  standard  line  of  Speer 
Resistor  Products  —  specifica¬ 
tions,  characteristics  and 
applications : 

*  Nxpd  CompotHion  Rpsivtor* 

*  PhMolic  Coil  Form* 

*  Iron  Coil  Forms 

Be  sure  to  send  for  your  copy 
today. 

Ofhor  Spoor  ProdiKl* 
for  Iho  Eloctronic*  In4«*try 
anodo*  •  contact*  •  fixod  carbon  ro*i*tor* 

coil  form*  •  di*cs  •  bru*ho*  •  bottory 
carbon  •  graphito  ploto*  and  rod* 
al*o  R.  F.  coll*  •  fixod  coaipo*ition  copo- 
citor*  •  choko*  modo  by  Joffor*  Eloctronic* 


SPEER  RESISTOR  DIVISION 
SFEER  CARSON  COMPANY 
Bradford,  Ponn*ylvania 


Send  copy  of  the  Speer  ReoUtor  Cotslog. 
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Voltmeter 
10  cps- 1,000  kc 

Thk  Davkn  Co.,  Livingston,  N.  |. 
Model  21 A  electronic  voltmeter 
measures  a-c  voltages  over  a  range 
of  10  cps  to  1,000  kc.  It  will  also 
serve  as  a  null  indicator,  as  a  power 


V-R  Power  Supply 
transistorized 


Kkpco  Labor moriks,  Inc..  IMoS 
Sanford  .\se..  Flushing  5  s,  \. 
M(kIc1  SC-150-1  transistorized  v-r 
p)wcr  siippls  delivers  0-150  v,  0-1 
am)K're.  Regulation  for  line  or  load 
is  less  than  0.01  jx-rcent  or  0.002 
V,  vvhichcscr  is  greater.  Ripple  is 
less  than  1  inv  rms.  Recovers-  time 
is  less  than  50  fiscc.  Stability  for  8 
liours  is  less  than  0.01  )xrcent.  or 
0.002  V,  whichcsrr  is  greater.  Op¬ 
erating  ambient  temjx-ratnre  is  50 
C  maximum,  'rcmperatiirc  c«x-ffi- 
cient  is  less  than  0.01  jxreent  |xr 
deg  C.  Output  impedance  is  less 
than  0.05  ohm.  Circle  508  on 
Reader  Sers  icc  Card. 
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SINE-COSINE 

Precision 


POTENTIOMETER-RESISTORS 


MiCMnraitai 


Potentiometers  having  sinusoid  functions  are  avail¬ 
able  in  3",  2",  Vs"  diameters. 

These  piotentiometers  are  available  with  two  sliders 
giving  independent  outputs,  one  proportional  to  the 
sine  and  the  other  to  the  cosine  of  the  shaft  angle. 
Multiple  units  may  be  ganged  and  phased  for  cosine 
function  or  for  other  applications  such  as  rotation  of 
coordinates. 


Precision  in  potentiometer-resistors  feature  wide  tem¬ 
perature  range,  excellent  environmental  stability, 
highly  precise  mechanical  construction  and  electrical 
performance. 

Technical  reports  on  the  use  of  these  units,  and  com¬ 
plete  data  are  available  on  request. 


TKCHNOLOOV  IN8TRUMKNT  CORP 

569  Main  St.,  Acton,  Mass.  COlonial  S-7711 
P.O.  Box  S94I,  No.  Hollywood,  Calif.  POplar  5-8620 


For  resolution  of  voltage  into  sine  and 
cosine  components  in  accordance  with 
positions  of  shaft  rotation. 


TYPICAL  APPLICATIONS: 


sensitive  devices,  from  damage  due 
to  lx)th  low-  and  high-speed  voltage 
excursions.  'Fhe  limiter  is  adjust¬ 
able  to  provide  protection  at  any 
soltage  between  0  and  50  v,  and 
it  will  handle  power  supplies  with 
ratings  up  to  5  amperes.  Circle  307 
on  Reader  Sen  ice  C'ard. 


ANCLE  DATA  TRANSMISSION  aS  USCd 

in  automatic  controls,  direc¬ 
tional  and  ranging  systems,  ana¬ 
log  computers,  and  telemetry. 


PHASE  DIVISION  as  used  in  investi¬ 
gation  of  phase  sensitive  systems, 
delay  measurements,  and  timing 
applications. 


DATA  CONVERSION  as  used  in  rota¬ 
tion  of  coordinates,  or  conver¬ 
sion  from  polar  to  rectangular 
coordinate  form,  for  computers 
or  data  display  applications. 


NOIV/stocked  for  immediate  delivery 


VOLTAGE 
STABILIZING 
TRANSFORMERS 


provide  instantaneous,  automatic  stabilization  to  within 
for  voltages  from  95  to  130  V.  A.C. 


These  Chicago  units,  of  static-magnetic  design,  are  now 
stocked  for  immediate  delivery  through  electronic  parts  dis¬ 
tributors.  Chicago  voltage  stabilizing  transformers  offer  you 
many  important  advantages: 

*  IITRIMILT  CONSTANT  ONTONTi  ^  for  input  fluctuations 
from  95  to  130  volts  A.C.  with  rated  output  of  117  volts, 
A.C.,  60  cycle 

^  RAPID  STARIUZINO  ACTION — usually  a  few  cycles  or  less 


#  NNAFTICTIR  RT  POWiR  FACTOR  —  or  changes  in  load 
^  ISOLATION  TTPi  —  provide  complete  isolation  between  input 


and  output  circuits 

*  RNIIT-IN  CNRRINT  LIRIITINC  CNARACTIRISTICS  —  protect  load 
equipment  from  excessive  fault  currents 

^  NO  HIOVINO  PARTS — eliminates  maintenance  problems 


CNSTOM  DISICN  SIRVICIt  Units  of  other  capacities,  voltages  and  fre¬ 
quencies,  or  units  to  be  built  into  your  equipment,  can  be  designed 
and  produced  in  production  quantities. 

For  complete  detailt  on  these  unit*  write  for  Chicago  Standard 
Bulletin  CT-44  or  tee  your  Chicago  Standard  distributor. 


CHICAGO  STANDARD  TRANSFORMER  CORPORATION 

3502  Addison  Sfroot  •  Chicago  18,  Illinois 

Bsport  Sahtt  Robum  Assnci**,  Inc.  •  431  Greenwich  Street  •  New  York  13,  N.  Y. 


level  meter  and  as  a  wide  band  am¬ 
plifier.  Specifications  on  full  scale 
accuracs-  arc:  ±2  percent  from  15 
cps  to  200  kc  at  25  C  and  ±4  per¬ 
cent  from  10  cps  to  1  me  at  —10 
C  to  +55  C.  Stability  is  ±1  per¬ 
cent  over  line  voltage  variations  of 
105  V  to  125  V.  Circle  309  on 
Reader  Service  Card. 


Subminiature  Pot 
high  resolution 

G.  M.  Giannini  &  Co.,  Inc.,  918 
E.  Green  St.,  Pasadena  1,  Calif. 
Model  875'r  precision  pot  provides 
high  pouvr  dissipation  at  tempera¬ 
tures  to  200  C.  Weighing  il  o/., 
and  with  a  diameter  of  only  0.875, 
it  offers  resolution  as  high  as  0.06 
percent  with  a  standard  linearity 
of  0.5  percent  or  better.  Available 
resistances  range  from  200  ohms 
to  100,000  ohms  per  section,  and 
up  to  4  sections  can  be  ganged  on 
a  common  shaft.  Torque  is  0.1  oz- 
in.  Circle  310  on  Reader  Service 
Card. 


Test  Set 

for  microwave  tubes 

Briggs  Associates,  Inc.,  10  De- 
Kalb  St.,  Norristown,  Pa.,  has  an¬ 
nounced  the  model  CD-3  current 
disision  tester  for  mierowave  tubes. 
Used  in  conjunction  with  an  oscil- 
loscopic,  the  unit  is  cajiable  of  de¬ 
tecting  actual  and  potential  electri¬ 
cal  or  mechanical  failure  of  2C39 
and  similar  tubes.  The  company 
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THE  AIRPAX  PRODUCTS  COMPANY 


FORT  LAUDERDAll,  FLA  . 
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Power  Supply 
for  klystron  tubes 

K-R  Maciiink  Works  Inc.,  26-12 
Borough  Pliia’,  W'cKxlsicIc  77,  N.  Y. 
T'hc  /819.\  klvstron  power  supply 
is  a  compact  xcrsatilc  unit  designed 
for  low  and  medium  power  klystron 
tube's.  Bc'am  voltages  up  to  1,000  v 
at  8S  mils,  reflector  voltages  up  to 
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AIRPAX 
Control  Specialists  Since  I94S 


claims  that  use  of  the  unit  will  re¬ 
sult  in  major  savings  on  tulie  pro¬ 
curement  and  esen  greater  savings 
by  the  shortened  down-time  of  in¬ 
operative  stations.  Circle  311  on 
Reader  Service  Card. 


A  new,  highly  accurate,  yet  inexpensive,  method  of 
speed  measurement  .  .  .  monitoring  .  .  .  control.  Applicable 
to  rtiachines,  engines  and  transportation  equipment. 


Galvanometer 
four  writing  media 

PiioiRON  Insiromf.nt  Co.,  6516 
Detroit  .Svc.,  Clcs eland  2,  Ohio. 
Mcxlel  G2  galvanometer  employs 
four  writing  media,  reanding  curvi¬ 
linear  and  rectangular  cixudinates. 
Ink-writing  pen.  electric  stvhis  and 
hot  stylus  elements  arc  all  easily 
interchangeable  for  quick  conver¬ 
sion  from  one  tspc  of  record  to  an¬ 
other.  Response  with  ink-writing 
pen  or  electric  stylus,  with  no  com- 
jx'iisation  is  flat  to  -40  cps,  with  hot 
stvhis  flat  to  50  cps.  Rise  time  is 
0.015  sec.  Linearity  is  2  percent 
for  the  hot  stylus  and  :tl.5  percent 
of  full  scale  for  ink-writiug  |x-n  or 
electric  stylus.  Circle  312  on  Reader 
Service  Card. 


TACH  -1  PAK 


accepts  a  signal  from  a  rnagnetic  proximity 

pickup  and  conditions  this  signal  for  application 
to  a  meter  calibrated  directly  in  RPM  ...  a 

control  system  ...  or  a  chart  recorder.  Installation 
is  simple  and  there  is  NO  maintenance  problem. 


1 


!• 


900  V  and  a  —300  to  +150  v  grid 
supply  are  available.  All  voltages 
may  be  accurately  pre-set.  In  addi¬ 
tion,  important  voltages  and  cur¬ 
rents  are  front-panel  metered. 
Circle  313  on  Reader  Sersice  Card. 


Preamplifier 
d-c  coupling  type 

Sanborn  Co.,  175  Wyman  St., 
Waltham  54,  Mass.  Nlrrdel  450- 
1300  d-c  coupling  preamplifier  is 
designed  for  use  with  optical  oscil¬ 
lographs,  tape  recorders,  oscillo- 
sa)pcs  and  other  indicating  devices. 
It  features  high  [xrrformance  on 
single-ended  or  balanced  signals.  A 
three-stage  circuit  features  cathode 
follower  input  and  output,  with 
overall  gain  provided  by  the  second 


Gf.nf.rai.  Et.F.CTRic  Co.,  Syracuse, 
N.  Y.,  announces  two  new  families 
of  economy-priced  low  current  sili¬ 
con  rectifiers.  Four  1 00  C  rectifiers 
have  piv  ratings  of  100,  200,  300 
and  400  v.  'ITicv  arc  all  capable 
of  250  ma  d-c  rectified  current  out¬ 
put  at  100  C  ambient  temperature. 
Six  125  C  rectifiers  have  piv  ratings 
of  100,  200,  300,  400,  500  and 
600  V.  Circle  314  on  Reader  Serv¬ 
ice  Card. 


I  Silicon  Rectifiers 
I  low  priced 


SENSITIVITY 
50  MILLIWATTS 


High  level  engineers 
conduct  spirited  discussion 


CONTACT 
PRESSURE 
30-45  GRAMS 


. 

30  G’s 
TO 

5000  CYCLES 


The  nearly  fiendish  delight  of  these  specifying  engineers  comes  from  their  dis¬ 
covery  of  a  new  relay  which  can  meet  the  requirements  of  even  the  most  horrible 
application. 

It  is  the  new  Sigma  Series  32,  a  DPDT  magnetic  latching  relay  which  needs  neither 
standby  power  nor  a  size  reference.  (Such  spring-less,  catch-less,  trigger-less  and 
poircr-less  latching  of  the  32  solves  all  sorts  of  problems  in  wear,  tear,  heat  and 
disturbances  from  power  interruptions,  all  in  one  swoop.)  Besides  the  distinguishing 
specs  being  discussed  by  the  characters  above,  the  32  also  has  all  the  usual  features 
you’d  expect  in  this  type  of  relay:  e.  g.,  hermetic  seal;  all  standard  mounting  styles 
Ipiaht  <rrid-snaopd  nina  “.I”  hook  aolri<>r  termi- 


Whether  your  circuit  is  wet  or  dry,  you  might  find  a 
32  is  just  what  it  needs.  Preliminary  descriptive  sheets 
give  a  fairly  complete  rundown  on  the  Series  32,  or 
you  could  even  buy  a  sample  32  to  try. 


SIGMA 

SIGMA  INSTRUMENTS,  INC., 
62  Pearl  Street,  So.  Braintree  85,  Mass. 
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look  what  ^24—  buys 
in  test  equipment! 


HEATHKITS 
GIVE  YOU 
TWICE  AS  MUCH 

equipment  for 
every  dollar 
invested 

The  famous  model  V-7A  Vacuum- 
T ube-Voltmeter  is  a  perfect 
example  of  the  higrh-quality 
Instruments  available  from  Heath 
at  y,  the  price  you  would  expect 
to  pay  I  Complete, 
only 


Get  the  most  out  of  your  test  equipment  budget  by  utilizing  HEATHKIT 
instruments  in  your  laboratory  or  on  your  production  line.  Get  high 
quality  equipment,  without  paying  the  usual  premium  price,  by  dealing 
directly  with  the  manufacturer,  and  by  letting  engineers  or  technicians 
assemble  Heathkits  between  rush  periods.  Comprehensive  instructions 
insure  minimum  construction  time.  You’ll  get  more  equipment  for  the 
same  investment,  and  be  able  to  fill  your  needs  by  choosing  from  the 
more  than  100  different  electronic  kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself"  kits  in  the  world,  so  why  not  investigate  their 
possibilities  in  your  particular  area  of  activity!  Write  for  the  free 
Heath  kit  catalog  now! 


FREE  catalog 

Mall  coupon  below  for 
your  copy— Nowl 


Contains  detailed  descriptions 
of  Heathkit  models  available. 
Including  VTVM's,  scopes, 
generators,  testers,  bridges, 
power  supplies,  etc. 


HEATH  COMPANY 

A  SUMIOIARY  OP  OAVSTROM,  INC, 
BENTON  HARBOR  14-,  MICHIGAN 


stage  push-pull  transistor  amplifier. 
Input  is  single-ended  or  push-pull, 
impedance  5  megohms  each  input 
side  to  ground;  50  mv  input  pro¬ 
duces  1  V  at  output  jack  under 
maximum  output  load  conditions. 
Circle  3 1 5  on  Reader  Service  Card. 


Diallyl  Phthalate 
in  machinable  stock 


M  ESA  Pi.ASTics  Co.,  11751  Mis¬ 
sissippi  Ave.,  Los  Angeles  25, 
Calif.,  has  available  blanks  of  diallyl 
phthalate  plastic  for  machining 
prototypes.  Blanks  arc  furnished 
as  machinable  st(Kk  in  a  wide 
variety  of  shapes  and  sizes.  Diallyl 
phthalate  is  the  plastic  which  main¬ 
tains  insulation  resistance,  dielec¬ 
tric  strength,  and  dimensions 
throughout  exposure  to  high  hu¬ 
midity  and  elevated  temperature. 
Company  states  that  the  blanks  arc 
guarantc-ed  free  of  voids,  cracks,  and 
porosities,  thus  insuring  complete 
machinability  to  any  configuration. 
Circle  316  on  Reader  Service  Card. 


Accuracy  3%  to  3  me;  5%  abov* 

Input  impedance  7.5  mmfds  shunted  by  11  megs 


Wh«n  u«*d  without  probo,  somitivity 
b  berooMd  to  100  MICROVOLTS  but 
impodonc*  b  roducod  to  25  mmfds 
ond  1  mogohm 


CIRCLE  213  READERS  SERVICE  CARD 


October  10,  1958  —  ELECTRONICS  engineering  issue 


MODEL  314 
Price  $285 


•  Same  accuracy  at  ALL  points  on  a  logarithmic  voltage  scale  and 
a  uniform  DB  scale. 

•  Only  ONE  voltage  scale  to  read  with  decade  range  switching. 

•  No  “turnover”  discrepancy  on  unsymmetrical  waves. 

•  ELasy-to-use  probe  with  self-holding  connector  tip  and  unique 
supF>orting  clamp. 

•  Low  impedance  ground  return  provided  by  supporting  clamp. 

•  Stabilized  by  generous  use  of  negative  feedback. 

•  Can  be  used  as  60  DB  high  fidelity  video  pre-amplifier. 

All  Ballantine  instruments  are  SENSITIVE  •  ACCURATE  •  DEPENDABLE 

_  Write  for  catalog  for  complete  information. 


100  FANNY  ROAD,  SOONTON,  NEW  JERSEY 


Servo  Multiplier 
two  channels 

Ki.kctro  Prf.cision  Corp.,  Arka- 
clclphia,  Ark.  Providing  a  static 
nulling  area  of  0.02  percent,  the 
DLI-101  dual  scri'o  multiplier  con¬ 
sists  of  two  complete  ser\o  multi¬ 
plier  channels.  Each  channel 
provides  for  accurate,  reliable  multi¬ 
plication  of  three  variables  by  a 
fourth.  Its  age  feature  maintains 
constant  loop  gain  for  reference 
voltage  variation  in  the  range  bc- 
tsveen  2  and  100  v.  'I'he  0.6  sec 


turc  d-c  betas  of  20-to-55  and  45- 
to-1 50,  respectively.  Both  also  ha\e 
a  collector  dissipation  of  125  mw 
at  25  C,  60  ohms  saturation  re¬ 
sistance,  and  0.1  /ia  collector  cut¬ 
off  current.  Circle  317  on  Reader 
Sers'ice  Card. 


Signal  Generator 
covers  50  kc-65  me 

IIewi.ktt-Pack.vrd  Co.,  275  Page 
Mill  Road,  Palo  Alto,  Calif.  TTic 
606A  signal  generator  covers  the 
frequency  range  50  kc  to  65  me. 
Output  is  3  v  full  range,  and  mav 
be  confinuou.sly  attenuated  to  0.1 
(iw  Unit  employs  the  master 
oscillator  power  amplifier  circuit 
with  a  full  feedback  hxjp,  insuring 
constant  output  over  the  full  fre¬ 
quency  range.  It  has  extremely 
low  distortion  even  at  high  modula¬ 
tion  levels.  Circle  318  on  Reader 
Service  Card. 


I 

Get  out  your  pencil  and  . . . 

Help  yourself  to 
electronics'  READER  SERVICE 
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Flat  Cable 
multiconductor 

Sph:i  ra-Strip  W'irk  and  Cable 
CoRP..  100?2  Ijrson  Avc.,  Garden 
Grrnc.  Calif.  Spcctra-Strip  is  a  innl- 
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full  scale  slow  speed,  the  open  loop 
gain  in  excess  of  10,000,  and  the 
0.1  percent  linearity  single  turn 
pots  combine  to  proside  high  dy- 
nainie  and  statie  aceuraey.  Com- 
])oscd  of  Digitrol  plug-in  building 
blocks,  the  DLI-101  offers  inaxi- 
iiuim  flexibility  and  case  of  main¬ 
tenance.  Circle  319  on  Reader 
Serx  ice  Card. 


ti-colored,  nuilticonductor  flat  cable 
where  interwire  capacitance  is 
stabili/.cd.  Using  it,  the  design  en¬ 
gineer  has  a  choice  of  where  he 
will  place  certain  circuits  in  rela¬ 
tion  to  others,  and  still  stay  within 
the  same  cable.  By  grounding  the 
wire  on  each  side  of  any  particular 
lead,  the  need  for  a  shielded  wire 
or  coaxial  cable  can  be  avoided  in 
main  cases.  Circle  320  on  Reader 
Serx  ice  Card. 


Load  Isolator 
low  insertion  loss 

Luton  Inih'siriks,  3873  Rodeo 
Rd.,  I. os  Angclc*s  16,  Calif.  Model 
R  307/S142  ferrite  load  isolator, 
partieularly  suited  to  electronic 
countenneasure  application,  gives  a 
miniimim  of  10  db  isolation  over 
an  1.800  me  bandwidth.  It  is  de- 


ANOTHER 

DEKATRAN 

RATIO  / 

TRANSFORMER 


in  this 
actual  small  size 


model 

DT-35 


A  miniaturized  concentric  dial  precision  decade  ratio  transformer  volt* 
age  divider  for  panel  mounting.  A  two  decade  ratio  transformer  and  an 
interpolating  potentiometer  provide  4  place  readings  of  voltage  ratio 
in  one  convenient  straight  line. 

{  FEATURES 

{  RUGGED  CONSTRUCTION :  Designed  to  meet  wide 
X  ■  range  of  environmental  conditions. 

, _ o  I  ^ALL  SIZE:  6  units  mount  on  3x1 9-inch  rock  panel. 

J  I  TRANSIENT  SUPPRESSION:  Switching  transients 

Q  I  hove  been  minimized. 

Q  ^  EASE  OF  READING:  4  place  in-line  window  readout. 

^  I  DIAL  LOCK:  Interpolating  dial  con  be  locked  without 

^  I  affecting  outer  dials. 

* - O  I  ACCURACY:  ±0.01  %  at  full  scale; 

^  J  I  50— 10,000  cps. 

I  OUTPUT  CURRENT:  High  current  switches  and  low 
*  output  impedance  allow  current  rating  of  1  ampere. 

WEIGHT;  1  ’4  pounds  net. 

PRICE:  $160.00. 

MonWoctMrad  re  meef  oppiitahlt  mililory  tpecHtcefioM 

ELECTRO-MEASUREMENTS,  INC. 

7524  S.  W.  MACADAM  AVENUE  •  PORTLAND  19,  OREGON 


/ 


Possible  performance  chaji^acteristics  of 
“Diamond  H”  Series  R  i  PDT  relays 
span  such  broad  ranges  that  the  modifi¬ 
cations  which  can  be  arranged  to  meet 
particular  sets  of  requirements  are  almost 
endless.  They’re  fully  described  in  Bul¬ 
letin  R250,  a  copy  of  which  is  yours  for 
the  asking.  Our  engineers  will  gladly 
work  with  you  to  develop  a  variation 
for  your  specific  need. 
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signed  for  1  db  maximum  insertion 
loss,  but  production  isolators  arc 
showing  only  0.5  to  0.8  db  loss  over 
most  of  the  bandwidth.  Operating 
jMiwer  is  TOO  w  c-w.  Its  length  is 
5.0  in.  but  this  can  be  shortened 
to  T.5  in.  without  harming  elec¬ 
trical  characteristics.  Circle  521  on 
Reader  Service  Card. 


Offici«l  U.  S.  Navy  Photograph 


^Diamond  H’  Aircraft- 
type  Relays  Go  to  Sea 
in  the  Nautilus 


Their  reliability  proven  in  such  critical  land  and  air  applica¬ 
tions  as  guided  missiles,  jet  engine  controls  and  fire  control 
systems,  “Diamond  H”  miniature,  hermetically-sealed,  air¬ 
craft-type  relays  were  chosen  by  Westinghou.se  for  an  im¬ 
portant  role  in  the  world’s  first  atomic-powered  submarine. 
They’re  used  in  the  reactor  control  system  of  the  Nautilus. 


THE  HART  MAHHFACTURtHG  COMPAHY 


202  Bartholomew  Avenue,  Hartford  1,  Conn. 


Voltage  Regulators 
small  and  light 

Rritisii  Indi'striks  Cori*..  so 
Shore  Road,  Port  Washington, 
\.  Y.  ITic  new  Claude  Lyons  auto¬ 
matic  line  voltage  regulators  are 
completelv  independent  of  load 
from  0  to  100  percent  of  rated 
\alne.  and  are  unaffected  by  input 
freqnena  variations  over  at  least 
the  range  from  45  to  65  cps.  Out¬ 
put  waseform  is  a  |x:rfect  reproduc¬ 
tion  of  the  input,  witli  no 
liarmonies  added.  Correction  gencr- 
allv  occurs  within  T  csclcs.  I'nits 
are  asailable  for  single  phase  or  T- 
phase  inputs  of  IIS  or  Z'O  v 
nominally,  with  outputs  from  575 
\a  to  2, TOO  va.  .\  txpieal  regulator 
delixering  1,150  va,  measures  5} 
in.  high  bv  9  in.  long  by  41  in. 
w  idc,  and  weighs  111  lb.  Circle 
T22  on  Reader  Service  Card. 


Selenium  Rectifiers 
cover  150  to  450  ma 

iNIKRNAMONAr.  Tf.I.KPHONF.  AND 
rKI.FGRAPII  CORP.,  Clifton,  N.  |., 
announces  the  Federal  Slim-Line  of 
selenium  rectifiers.  The  line  pres- 
entlv  consists  of  two  sizes  which 


cover  the  range  from  150  to  450 
ma  for  half-wave  rectifier  applica¬ 
tions  and  for  B-plus  supplies  in 
voltage  doubler  circuits.  Designed 
to  meet  the  most  rigid  require¬ 
ments  of  radio  and  tv  receiver 
manufacturers,  thev  feature  a 
sturdy  yoke-type  construction 
which  engages  the  corners  of  the 
selenium  cells  eliminating  center 
holes  and  permitting  the  full  area 
of  the  plate  to  be  utilized.  Circle 
323  on  Reader  Service  Card. 


Converter 

digital-to-analog 

Navigation  Compoif.r  Corp.. 
1621  Snyder  Ave.,  Philadelphia  45, 
Pa.,  has  added  a  nesv,  fully-tran¬ 
sistorized  digital-to-analog  con¬ 
verter  to  its  extensive  line  of  pulse 
handling  equipment.  It  is  intended 
for  the  consersion  of  binarv-coded 
data  up  to  ten  bits  in  length,  into 
proportional  d-c  soltage  of  Ixith 
polarities.  Accepting  inputs  from 
a  ten  flip-flop  storage  register,  the 
unit  presents  an  output  of  1  5  ma 
into  10  ohms  within  0.4  iiscc  after 
application  of  all  input  signals, 
and  is  linear  within  at  least  ^1 
percent.  Circle  324  on  Reader 
Service  Card. 


Ceramic  Capacitors 
layer-built 


Sprague  Ei.ectric  Co.,  North 
.\dams,  \fa.ss.,  announces  new'  lay¬ 
er-built  Monolythic  ceramic  capa¬ 
citors  for  transistorized  circuitry. 
Into  a  small  rectangular  block  i  in. 
by  i  in.  by  i  in.  thick,  it  is  possible 
to  pack  a  capacitance  of  as  much  as 
0.75  fif  at  24  v  d-c.  The  new  capiici- 


PAC 


ERIE  WIRE  LEAD  PAC  FEATURES 

•  Applicable  for  universal  wiring 

•  Dual  protection  —  leads  mechanically 
wrapped  and  soldered 

•  High  solderability  wire  leads  to  base  terminals 


Erie  “PAC”  is  now  available  with  wire  leads  in  addition  to 
printed  board  terminals.  Manufacturers  using  point-to-roint 
wiring  can  now  gain  the  many  advantages  of  the  “PAC” 
Modidar  System. 

The  wire  leads  are  mechanically  crimped,  then  soldered  to 
the  respective  component  terminations. 


SPECIFICATIONS 


WIr*  leads . Standard,  22  AWG 

Spocial,  20  AWG 

Capadtanc*  Ranga-<aramic  dieloctric. . .  10  mmf  —  .01  mfd 
-mylar  dieloctric . 01  mU — .1  mfd 

Capocilanca  Tolorarwa* . 4*  100%  —  0%,±20%,±  10%,^5% 

Capadtanc*  VDCW*-c*ramtcdial*ctric.  .500  VDC,  1  KVDC 

-mylar  di*l*ctric.  . .  100  VOC,  200  VOC.  400  VDC 

Reslstanc*  Rang* . . 1011  —  50  m*gll 

Resistance  Toteranc* . .’ . db5%.  4:10%,  ±20% 

Resistor  Rating . . . . ...16  watt  ®  350  VDCW 

*0*p*ftd*nt  upon  capadty 


Writ*  for  samples  of  lUC  Wire  leod  PAC  fo  Rf  year  nquinmaMt  and 
tor  detailed  spedRcotions  contained  in  tUC  Engineering  iidletin  450-2. 


ERIE  RESISTOR  CORPORATION 

MAIN  OFFICES  ERIE  PA  USA 
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A  NEW  CONCEPT  IN  VOLTAGE 
CONTROLLED  OSCILLATORS 


module 'size  2’  x  TYi” ...  adjustable  internal  bias...  all  standard  I  RIG 
channels ... 


tors  are  built  bv  spraying  alternate 
layers  of  ceramic  dielectric  material 
and  siher  electrodes  until  the  de¬ 
sired  capacitance  is  achieved,  using 
automatic  machinery  especially 
made  for  the  purpose.  Resultant 
capacitors  are  solid  homogeneous 
blocks.  Circle  325  on  Reader  Serv¬ 
ice  Card. 


Data  Recorder 
ail-transistorized 

D.  G.  C.  ll.\RE  Co.,  30  Burtis  Ave., 
New  Canaan.  Conn.,  announces 
model  424  fullv-transistorizcd  tape 
transjx)rt  system;  a  new  type  of 
data  recording  system  to  record, 
store  and  reproduce  analog  or 
digital  data.  Two  independent  cap¬ 
stan  drixes,  with  high  speed  start- 
stop  times  of  less  than  2  millfsec, 
permit  tape  to  operate  in  either 
direction  at  spc'cds  from  7i  to  60 
ips.  \  high  speed  of  1 50  ips  is  also 
axailable  for  special  applications. 
Circle  326  on  Reader  Service  Card. 


Bomac  Laboraiorif.s,  Inc.,  Salem 
Road,  Bexcrlv,  Mass.  The  BL-5S4 
S-band  diplexer  is  used  primar¬ 
ily  for  connecting  two  transmit¬ 
ters  operating  at  different  fre¬ 
quencies  to  a  common  antenna 
fc-ed,  with  eery  low  crosstalk  be¬ 
tween  them.  It  also  separates  the 
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two  echo  signals  at  the  two  fre¬ 
quencies  into  the  approximate  re¬ 
ceiver  channels.  A  pair  of  ganged 
plungers  provides  continuous  ^•aria- 
tion  of  the  two  diplexing  frequen¬ 
cies.  .\  replaceable  section  makes 
it  possible  to  diplex  many  combina¬ 
tions  of  frequencies.  'The  unit  can 
also  be  used  as  a  continuouslv  vari¬ 
able  directional  coupler.  Circk 
327  on  Reader  Service  Card. 


REVERE  CORPORATION  OF  AMERICA 

Wallingford,  Connecticut 

A  SUBSIDIARY  OF  NEPTUNE  METER  COMPANY  MlPWi 


CIRCLE  21t  READERS  SERVICE  CARO 


W'esiincium'sk  Ki.k.ciric  Cohp.,  , 
350  Collins  .\ve.,  Pittsburgb  0,  | 
Pa.  Model  040  \'olt-Pak  is  a  gen- 
cral-piir|>osc  d-c  power  suirply  for 
industrial  laboratory  and  prcKluc- 
tion  line  use.  Rated  output  is 
0-450  V  d-c.  250-ma  continuous, 
or  500-ma  mtermitteut  load.  .\-c 
output  is  rated  0.3  v,  3.0  amperes. 
Selenium  rectifiers  arc  used  to  pro-  i 
vide  instant  ojxration  and  reduce 
maintenance  problems.  Smooth 
voltage  control  from  zero  to  full 
output  is  obtained  from  a  variable 
autotransformer.  C'ircle  328  on 
Reader  Service  C'ard. 


Day  in,  day  out ...  in  aircraft,  refinery  vessels,  fire  protection 
systems,  furnaces,  molding  presses  . . .  under  extremes  of  heat 
and  cold,  moisture,  chemicals  and  abrasion.  Revere  thermo¬ 
couple  wires  stand  up  because  they're  tailor-made  for  each 
application. 

Solid  or  stranded  chromel-alumel,  iron-constantan  and  cop- 
per-constantan  conductors  available  in  various  gauge  sizes. 
Wrapped,  carded  or  extruded  insulations  include  polyethy¬ 
lene,  vinyl,  nylon,  Revcothene*,  Teflonf,  fiber  glass,  asbestos 
and  pure  silica  glass  fiber.  Outer  braids  treated  with  flame 
and  abrasion  resistant  saturants.  Metallic  braids  for  severe 
service.  L  &  N,  SAMA  or  NBS  calibration.  Wires  constructed 
to  Military  Specifications  MIL-W-5845,  MIL-W-5846  and 
MIL-W-5908. 


Whether  your  application  requires  extreme  flexibility,  chemi¬ 
cal  inertness  or  resistance  to  temperature,  flame,  abrasion, 
moisture,  acids  or  solvents,  a  standard  or  special  Revere 
thermocouple  wire  will  meet  your  specific  need. 

*R«v»r*  Irod*  nam*  fE.  I.  DuPont  trodomork 
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D-C  Power  Supply 
for  lab  and  line 


Send  for  Engineering  Bulletin  No.  1701  describing 
Revere  Thermocouple  Wires  and  Extension  Leads. 


Reference  Element 
reduced  size 

U.  S.  Semiconductor  Products. 
Inc.,  Phoenix,  Arizona.  A  new  dif¬ 
fused  siliam  \oltage  reference  ele- 


REVERE 


for  SSB  transmissions: 
a  new  rapid  test  instrument 

•  incredibly  simple  to  operate 

A  complete  unit  occupies  only 

•  l9y4"of  panel  height 

•  exceptionally  low-priced 


mcnt  measures  only  1  in.  long  by 
it  in.  oh!  with  axial  leads.  Reduced 
package  size  results  from  a  unique 
silicon  wafer  sandwiching  tech¬ 
nique.  Units  are  now  available  with 
0.0005  percent  per  deg  C  temper¬ 
ature  coefficient,  with  an  operating 
temperature  range  from  —  65  C  to 
-1-200  C.  They  mav  be  had  in  both 
axial  lead  and  lug  terminal  styles, 
to  fill  any  requirements  for  a  refer¬ 
ence  voltage,  such  as  used  in  com¬ 
puters,  measuring  instruments  and 
controls.  Circle  529  on  Reader 
Service  Card. 


Now,  Panoramic  has  incorporatod  in  on#  con- 
voniont  packogo  tho  oquipmont  you  nood  to  sot 
up  .  .  .  adjust  .  .  .  monitor  .  .  .  troublo-shoot  SSB 
and  AM  transmissions. 


TWO  TONS  TiST* 


tixod  swoop  width  2000 
cps.  Full  scolo  lop  sido- 
bond  tonos  1.3  kc  and  2.1 
kc  from  corrior  (not  shown). 
Odd  ordor  I.M.  distortion 
products  down  37  db. 


HUM  TEST” 

Indicotion  of  ono  sido- 
bond  in  obovo  photo  in- 
croosod  20  db.  Swoop 
width  sot  to  130  cps  ro- 
vools  hum  sidobonds  down 
34  db  and  60  db. 


*  pro-sot  swoop  widths  of  130,  500,  2000,  10,000 
and  30,000  cps  with  automatic  optimum  roso- 
lution  for  fast,  oasy  oporotion 

*  continuously  varioblo  swoop  width  up  to  100  kc 
for  odditionol  floxibility 

*  60  db  dynamic  rango 

*  60  cps  hum  sidobands  moasuroblo  to  — 60  db 

*  high  ordor  swoop  stability  thru  AFC  not  work 

*  procisoly  colibrotod  lin  ond  log  amplitudo  scolos 

*  stondord  5"  CRT  with  Comoro  mount  bozol 

6  two  auxiliary  outputs  for  chart  rocordcr  or  lorgo 
scroon  CRT 


a  sensitive 

spectrum 

analyzer 

Panoramic’s  Model 
SB-1 2a  Panalyzor 


Rectifier  Control 
magnetic  type 

Fairfiei.d  Engineering  Core., 
954  Hope  St.,  Springdale,  Conn. 
Driving  GE’s  silicon  controlled 
rectifiers,  type  ZJ-39A,  in  power 
control  systems  and  servo  drives  is 
gready  simplified  by  the  use  of  a 
new  magnetic  rectifier  control 
(MRC).  The  unit  operates  from 
low-level  a-c  or  d-c  control  signals 
to  develop  a  steep  wavefront  (cur¬ 
rent)  to  trigger  the  GE  rectifiers. 
Circle  550  on  Reader  Service  Card. 


a  stable 
tuning  head 


*  2  me  to  39  OK  rongo  with  diroct  rooding  dial 
froo  of  hum  modulation 


6  two  soporoto  audio  oscillators  with  indopondont 
froquoncy  and  amplitudo  controls 
*  output  2  volts  max.  por  tons  into  600  ohm  load, 
combinod  in  linoor  mixor 
6  I.M.  of  two  tonos  lou  than  — 60  db 


a  two-tone 
generator 


•  two  RF  signal  sourcos  simuloto  two-tono  lost  and 
chock  intornol  distortion  and  hum  of  analyzer 

*  center  frequency  marker  with  external  AM  provi¬ 
sions  for  swoop  width  calibrations 


internal 

calibrating 

circuitry 


4:  See  Panoramic  Analyzer  No.  3  describing  testing 
techniquef,  etc..  For  single  sidebands.  A  copy 
if  yours  For  the  ashing. 


''dependable^ 

CERTIFIED 

SPECIFICATIONS 

for  accurate 
data  I 


Filters 

for  narrow,  bandwidth 

White  Instrument  Laborato¬ 
ries,  Box  9006,  Allandalc  Station, 
Austin  17,  Texas.  Type  FP2  filters 


530  So.  Fulton  Ave.,  Mount  Vernon,  N.  Y.  *  Phone:  OWens  9-4600 

Cables;  Panoramic,  Mount  Vernon,  N.  Y.  Stato 


CIRCLE  219  READERS  SERVICE  CARD 


October  10,  1958  — ELECTRONICS  engineering  issue 


fHf 
M4SK  Of 


are  two-resonator  netw'orks  de¬ 
signed  as  vacuum  tube  coupling 
circuits  where  relatively  narrow 
bandwidth  is  desirable.  KP2.A  fil¬ 
ters  operate  from  a  tvpical  triode 
amplifier  or  any  other  source  of  ap¬ 
proximately  10  K  ohms  into  a  grid. 
1P2B  filters  operate  from  a  typical 
cathode  follower  or  other  500  to 
600  ohm  source  into  a  grid.  The 
—  5  db  pass  band  is  ±:5  percent, 
skirt  attenuation  is  40  db  one  oc- 
ta\e  from  the  center  frequenev’, 
phase  shift  is  approximately  zero 
at  the  center  frequency,  and  volt¬ 
age  ratio  is  2.  Circle  331  on  Reader 
Service  Card. 


TUBE  PRODUCTION  IS  A  SCIENCE  AT  VARIAN 


Crystal  Oven 
high  stability 

Blii.ey  Electric  Co.,  Union  Sta¬ 
tion  Bldg.,  Erie,  Pa.,  announces  a 
new  high  stability  crystal  and  com¬ 
ponents  oven  series.  The  TCO-14 
series  will  accommodate  two  Bliley 
BH6.\  crystals  or  transistors,  coils 
and  other  circuit  elements  requiring 
temperature  stabilization.  Stabilitx' 
is  2  C.  Operating  voltages  are 
6.3  V,  12.6  V  or  26.5  v.  Circle  332 
on  Reader  Service  Card. 


Air  washed  assembly 

Varian  Microwave  tubes  must  be  particle-free  if  they  are  to  meet 
rigid  performance  standards.  Varian  Factory  Engineers  met  this 
challenge  by  developing  air-washed  production  areas  in  which 
vital  tube  components  are  assembled  in  a  continuous  flow  of 
clean  filtered  air.  ' 

This  is  typical  of  the  attention  to  detail  and  production  skill, 
that  have  made  Varian  Tubes  the  Standard  for  “out-ahead” 
microwave  equipment.  Over  100  of  these  tubes  are  described 
and  pictured  in  our  latest  catalog.  Write  for  your  copy  today.  I 


Pulse  Counter 
variable  scale 

Burroughs  Corp.,  Plainfield, 
N.  J,,  announces  type  1791  vari¬ 
able  scale  megacycle  counter.  It 
features  the  shielded  type  BD300 
beam  ssvitching  tube— a  decimal 
counting  device,  which  enables  the 


VARIAN  associates 


PAIO  AITO 

I^CDresentofiy*’?  'huou*  ' 


klystrons,  TRAVELING,WAVE  tubes.  BACK.VARD  wave  oscillators,  LINEf^R  ACCELERATORS. 
MICROWAVE  SYSTEM  COMPONENTS.  R  F.  SPECTROMETERS.  MAGNETS.  ^TAGNE I OME 1 ERS. 
STALOS.  POWER  AMPLIFIERS.  GRAPHIC  RECORDERS.  RESEARCH  AND  DEVELOPMENT  SERVICES 
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unit  to  count  and  reset  to  fre¬ 
quencies  of  1  me.  Additional  fea¬ 
tures  include  reset  time  of  less  than 
1  Msec,  directly  cascadable  units, 
and  the  availability  of  two  types 
of  outputs.  Circle  333  on  Reader 
Service  Card. 


Miniature  Pot 
multiturn 

Litton  Industries,  5873  RikIco 
Road,  Los  Angeles  16,  Calif.  Model 
MD09-10  is  a  i  in.  diameter  multi- 
turn  potentiometer.  Company 
guarantees  independent  liiK-arity  to 
±0.015  percent  and  resolution  to 
0.0085  percent.  Unit  is  manufac¬ 
tured  with  a  ceramic  core,  a  drawn 
metal  case  with  O-ring  seal,  welded 
tap  leads,  stainless  steel  ball  bear¬ 
ings  protected  with  a  I  cflon  seal 
and  a  balanced  cslindrical  rotor 
and  slider  assembly.  Circle  334  on 
Reader  Service  Card. 


6  Taylor- Fabricated  Laminated  Plastic  Insulators 
Protect  Control  Elements  of  GE  Automatic  Toaster 


These  insulators  for  the  pop-up 
mechanism,  color  control  unit,  and 
heating  element  in  the  General  Elec¬ 
tric  Automatic  Toaster  are  made  of 
continuous  filament  woven  glass 
fabric  with  melamine  resin  bond. 
This  Taylor  Fibre  Co.  material  was 
selected  for  its  ability  to  withstand 
the  temperatures  encountered  in  the 
toasting  operation,  its  excellent  arc 
resistance  and  mechanical  strength, 
and  its  cost,  which  is  lower  than  that 
of  the  mica  insulators  formerly  used. 

Another  factor  in  the  decision  was 
the  capacity  of  Taylor  Fibre  Co.  to 
produce  the  fabricated  parts  to  spe¬ 
cification,  and  in  the  large  quantities 
required,  at  reasonable  cost. 

You,  too,  may  have  applications 
which  can  utilize  the  combination 
of  physical,  mechanical  and  elec¬ 
trical  properties  found  only  in  lami¬ 


nated  plastics.  Our  application  en¬ 
gineers  will  be  glad  to  discuss  them 
with  you,  offer  engineering  assist¬ 
ance,  and  recommend  a  Taylor  grade 
that  will  fit  your  specific  require¬ 
ments.  Our  plants  at  Norristown, 
Pa.,  and  La  Verne,  Calif.,  are  both 
fully  equipped  for  fast  supply  of 
basic  materials  and  finished  parts. 
Write  us  for  detailed  information  or 
to  arrange  for  a  Taylor  Fibre  man 
to  call  on  you.  Tavlor  Fibre  Co., 
Norristown  40,  Pa., 


Epoxy  Adhesive 
for  preforms 

Kmkrson  &  Cu.MiNc,  Inc.,  869 
Washington  St.,  Canton,  Mass. 
Kccolxiiul  SBC  is  a  single  part 
epoxy  adhesive  which  can  be 
molded  readily  into  a  preform.  'Ilie 
material  is  supplied  in  powder  form, 
heated  slightly,  molded  under  mod¬ 
erate  pressure,  and  then  allowed  to 
cool.  ITie  resultant  preforms  arc 
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DU  PONT 
REPORTS 
ON 


FREON 


SOLVENTS 

for  precision-parts  cleaning 


i®.: 


New  solvents  by  Du  Pont  clean  with  minimum 
effects  to  elastomer  and  plastic  parts 


then  usable  as  a  quick  setting  ad¬ 
hesive  for  numerous  jobs  such  as 
landing  anode  caps  to  vacuum 
tulx's.  cementing  tube  bases,  or  any  ' 
job  where  an  easy  to  handle,  rigid 
preform  simplifies  the  operation. 
Complete  cure  of  the  preform  is 
completed  in  a  few  minutes  at  tem- 
|x.Taturcs  from  ^50  to  SOO  F.  Cir¬ 
cle  3^5  on  Reader  Service  Card. 


Preset  Counters 
multiple  type 

I'KKi.i)  Transkormer  Co.,  Inc., 
ITSS  W'cirfield  St.,  Brooklyn  27, 

N.  Y.  Hie  2020  preset  counters 
can  be  supplied  with  multiple 
groups  of  presetting  controls  for 
use  in  all  vital  industrial  opera¬ 
tions  for  accurate,  high  speed  sc- 
qucnti.ll  predetermining  counting 
and  control.  W'ith  the  new  count¬ 
ers  a  complete  program  can  be 
preset  for  winding  multiple  tapped 
coils  or  for  any  event  which  re¬ 
quires  a  machine  controlled  at  • 
cliffercnt  predetermined  counts. 
Circle  on  Reader  Service  Card. 


Synchronous  Motor 
weighs  only  0.9  oz 

Mecii.virol.  a  division  of  Servo¬ 
mechanisms.  Inc.,  1200  Prospect 
A\e..  Westbury,  L.  I.,  N.  Y.  A 


Now  you  can  protect  delicate,  costly  parts 
during  cleaning  operations  by  using 
“Freon”  solvents.  For  safe  cleaning  of 
precision  parts  and  instruments, 
Du  Font’s  new  “Freon”  solvents  remove 
oil  and  grease,  yet  show  minimum  effects 
on  elastorTKric  and  plastic  materials. 


Freoot  solvents  minimize  cleaning  haz¬ 
ards.  These  new  solvents  by  Du  Pont  offer 
outstanding  safety  for  men  and  equipment. 
“Freon”  is  much  less  toxic  than  ordinary 
solvents — will  not  bum  or  explode.  “Freon" 
is  noncorrosive  without  inhibitors— is  ex¬ 
ceptionally  suble  even  in  the  presence  of 
oils  and  water.  “Freon”  solvents  are  suit¬ 
able  for  a  wide  range  of  uses  where  ordinary 
solvents  create  problems  of  corrosion  or 
damage  to  plastics,  paint  and  elastomers. 


Chart  below  compares  linea.’’  swell  of 
some  commonly  used  plastics  and  elas¬ 
tomers  due  to  “Freon”  with  that  caused 
by  other  solvents.  “Freon”  cleans  effec¬ 
tively,  yet  is  noncorrosive  without  in¬ 
hibitors,  nonflammable,  and  much  less 
toxic  than  ordinary  solvents. 


For  your  free  copy  of  Du  Font’s  booklet 
describing  the  unique  properties  of  "Freon” 
solvents,  mail  the  coupon  or  write;  E.  I. 
du  Pont  de  Nemours  &  Co.fliK.),  “Freon" 
Products  Division  SJto,  Wilmington  98,  Del. 


B£  TT«  THINGS  FOt  »ETTT»  U  VING.-THItCXXJM  CHeMISTKY 


FRII 

BOOKLIT 

M  ail  coupon  Tor  your  f rw  copy 
of  tx>oUM  deicribing  proper- 
tie*  of  “Freon”  solvents  . . . 
there's  no  obligation. 


tTrse*  a  M  P*«r<  taealsratf  mesawrk  Iw  its  DiimhisM  kySractrSen  lelvsets. 

E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 

“Freon"  Products  Division  S310,  Wilmington  98,  Del. 

Please  send  me  your  free  booklet  describing  the  unique 
properties  of'Freon"  solvents  for  precision-parts  cleaning. 

name — _ Position _ 


JSom. 


JState. 
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PERCENT  LMEAR  SWat  IN  VARIOUS  SOIV0IT$  (100  HRS.  %  130°P.) 


ELASTOMERS 

NEOPRB4E  WRT 

OR-S 

•UN  AX 

1 

■ 

B 

— 

B 

CikB  letnchiaride 

0 

IricMvethyim 

m  _ 

InliM  Methyl  QMflrin 

— 

•e  ; 

1  i 

L—l _ 
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PLASTICS 

UNtAR  POtYETNYlENE 

NYLON  101 

EPOXY  RESM 

"frep"-TF 

‘‘Fi!oi"-Mf 

Ciftan  TetncMoride 
IricMoretbylene 
liMrted  Methyl  CMorofonn 

m 

NIL 

NIL 

NIL 

m 

s 

(TTai^ 

<'■;  fc  e%  »■;  St 


NOTE:  Swelling  would  be  approximately  nil  in  all  cases  with  “Freon"  solvents  at  their  boiling  point*.  Swell¬ 
ing  would  be  considerably  greater  with  all  other  solvents  at  their  boiling  points. 
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ISOO  W«tH 

Duty 

2*o3ICW 
Continuoui  Duty  witH 
forced  air  coolmg 
Input  corwetiom  oro 
ovoilable  to  timirwto 
moftt  ceoxiol  linot. 


‘'^TentHtUiKC 
50  ohm 
Coaxial  Line 

LOAD 

RESISTORS 


BIRD  ’Termaline”  Load  Resistors  are 
designed  to  provide  a  constant  imped* 
ance  of  SO  ohm  from  DC  through  the 
useful  coaxial  frequency  range.  Each 
Resistor  is  intended  to  simulate  an 
infinite  length  of  50-ohm  line,  thus 
providing  an  almost  reflec* 
tionless  termination.  Low 
VSWR  and  freedom  from 
radiation  makes  the  Bird 
Loads  extremely  useful  dur* 
ing  adjustment  and  testing. 
Measurements  of  power  are 
also  possible  when  these  Re* 
sistors  are  used  as  termina* 
tions  for  the  appropriate  Bird 
"Thruline"  Directional  Watt* 
meters.  Accuracy  in  RF  resist¬ 
ance,  rugged  ability  to  absorb 
power  and  absence  of  any 
need  for  adjustments  has 
long  characterized  the  Bird 
"Termaline'*  Load  Re¬ 
sistors.  For  specifications 
on  standard  models  see 
chart  below.  For  other 
requirements  please 
phone  or  write.  Our  long 
experience  in  this  field 
may  assist  you  in  the  so¬ 
lution  of  your  problem. 


Kang* 


0-4  KMC 


Atair.  V$W«* 


1.1 


In/MH  Cannntfar 


Typt  "N"  main 
I"  faiwlv 
Typ«  "C"  main 
Typn  "C"  (nmala 
Jypa  awe  woU 
Typ«  INC  tywU 
Typ«  "N'*  fat—U 
Typ*  "W**  hmah 


•2-A 

500  W 

0-3.3  KMC 

1.2 

Coplonor.  AdoptartoUO-311  U 

•applied 

■MiTriWlirMll 

•2-C 

2500  W** 

0-3.3  KMC 

1.2 

Ceplonor.  Eitlinpt  and  cable  I 
□••embliet  for  flexible  and  rip  id 
coax  line*  available 

*VSWR  on  oil  models  it  1.1  max.  from  DC  to  1000  MC. 
••Woter  cooled 


Oth«r  Bird  Instruments 


“Thruliaa" 
Diractionol 
EF  Wenmotort 


EF  Absorption 
Wottmotoft 


ELECTRONIC  CORPo 

EXprass  1-3535 

1800  E.  38  St.,  Clovolond  14,  Ohio 

Western  aepresentofive; 

VAN  CROOS  COMPANY,  Woodland  Hills.  Calif. 


synchronous  motor  in  BuOrd  size 
5,  weighs  only  0.9  oz.  I’hc  stand¬ 
ard  motor,  5H1-1,  operates  from  a 
single  phase  power  supply  at  26  v. 
However,  units  can  be  supplied  to 
operate  from  2  or  3  phase  supplies 
at  speeds  of  12,000  or  8,000  rpm. 
Power  output  is  5  w  total;  pull-out 
torque,  0.07  oz-in.;  pull-in  torque, 
0.04  oz-in.;  starting  time,  30  milli- 
sec;  operating  temperature  range, 
—  55  C  to  4-85  C.  Circle  337  on 
Reader  Service  Card, 


Signal  Level  Monitor 
portable  unit 

SciyNTiFic-Ari-ANTA,  Inc.,  2162 
Piedmont  Road,  N.K.,  Atlanta  9, 
Ga.  Model  SM-1  signal  level  moni¬ 
tor  is  a  portable,  light  weight  instru¬ 
ment  designed  primarily  as  a  versa¬ 
tile  and  time  saving  accessors'  for 
antenna  and  r-f  laboratories.  It  fea¬ 
tures  high  sensitivity,  operation 
with  cither  c-w  or  modulated  r-f 
signals,  tuned  or  untuned  selective 
amplifier,  no  d-c  drift,  precision 
attenuators  and  small  size.  Circle 
338  on  Reader  Service  Card. 


Electrical  Tape 
of  cast  Teflon 

Dilectrix  Corp.,  Allen  Blvd.  & 
Grand  Avc.,  Parmingdale,  L.  I., 
N.  Y.  A  new  cast  Icflon  film  for 
various  electrical-tape  applications 
jxissesscs  such  advantages  as  unusu- 
allv  strong  dielectric  characteristics, 
performance  over  a  wide  thermal 
range,  negligible  water  absorp- 
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sets  terminals  faster 


THE  NEW  BLACK&WEBSTER  ELECTROSET 


tion,  low  rate  of  moisture  vapor 
permeabilits',  and  inertness  to 
chemicals  and  solvents.  Cast  Teflon 
films  are  available  in  continuous 
roll  lengths  of  100  and  500  ft  and 
in  widths  from  i  in.  to  12  m.  in 
increments  of  A  in.  Circle  339  on 
Reader  Service  Card. 


iV_A4 


Power  Supplies 
transistorized 

Universai.  Transistor  Products 
Core.,  17  Brooklvn  .\vc.,  West- 
bury,  L.  I.,  Y.,  announces  a 

scries  of  fully  transistorized  power 
supplies  that  prosidc  the  output 
required  to  operate  receiver  instal- 
Litions.  I’hc  rectified,  filtered  units 
wire  directly  to  battcrv  and  mobile 
equipment.  Features  include  oper¬ 
ating  life  in  excess  of  10,000  hr; 
efficiency  to  85  percent;  elimina¬ 
tion  of  high  current  starting  surges, 
nuning  parts,  and  vibrator  hash; 
and  extremely  low  ripple.  Circle 
340  on  Reader  Service  Card. 


than  any  production  tool  you  hart  ever  ustd 


The  new  Black  &  Webster  ELECTROSET 
^  electric  solenoid -opera  ted  high 

production  tool  for  setting  standard  turret 
JB  t’r  seamed  terminals.  It  speeds  up 

production,  reduces  costs  because  it  is  auto- 
matic,  accurate  —  and  lightning  fast. 

-  Here’s  how; 

OPERATION— Terminals  are  fed  to  staking  nest  automatically  from  8*  vibrator  feeder.  Opera¬ 
tor  simply  places  board  over  terminal  and  triggers  Electropuneb,  staking  terminal  in  the  board.  As 
operator  withdraws  board,  feed  automatically  advances  new  terminal  to  nest. 

FASTER  PRODUCTION— limited  only  by  operator  speed  in  feeding  board.  ELECTROSET  has 
achieved  rates  to  3600  per  hour. 

CONTROLLED  IMPACT— careful  control  through  variable  voltage  transformer,  capable  of 
varying  impact  from  feather  touch  to  3500  lbs.  Accurate,  positive  “punch”  eliminates  rejects  from 
too-lignt  or  too-heavy  blows. 

EASY  POSITIONING— light  beam  under  punch  head  indicates  exact  terminal  location,  when 
terminal  is  hidden  by  board. 

VERSATILE— adaptable  to  feeding  and  setting  contacts,  pins,  shoulder  studs  and  plug  nuts. 


Crystals 

small  and  stable 

Bui.ova  W’atch  Co.,  Woodside 
77,  N.  Y.  Hic  S  r-7()NXS  minia¬ 
ture  crystal  series  are  hermcticallv 
scaled  and  mounted  in  the  HC-6/U 
military  type  holder.  I’hey  cover  a 
frequenev  range  of  100  kc  to  250 
kc.  with  a  frequency  tolerance  of 
±0.015  percent  over  a  —55  C  to 
-f-90  C  temperature  range.  Overall 
size  is  J  in.  wide  by  H  in.  deep  bv 
lA  in.  high,  with  weight  aliout  1 


SEND  SAMPLE  TERMINAL  FOR  EVALUATION. 


DEPT.  E.  445  WATERTOWN  STREET,  NEWTON  51.  MASSACHUSETTS 
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^  TYPE  TJV 

VIDEO  SWITCHING  RELAY 


Specially  engineered  for 

carrying  video  and  other  high 
frequency  currents.  Unusual  flexibility  of 
design  permits  a  wide  range  of  contact 
spring  assemblies  and 
combinations  to  be  used.  Fast  operate, 
release  and  transfer  time. 


TYPE  TJC 
VERSATILE 
COMPACT  RELAY 


Incorporates  the  best 
characteristics  of  the  standard 

telephone  type  and  the  small  ' 
lightweight  relay.  Features  include 
rugged  construction,  sensitivity, 

,  large  contact  spring  capacity, 

compact  size.  Independent-action 
twin  contacts. 


TYPE  TQ 

SENSITIVE  MINIATURE  RELAY 


Operates  on  DC  coil  signals  at 

sensitivities  from  20  to  100 
milliwatts.  Contact  rating  with  resistive  load 
at  28  VDC.  or  115  VAC;  silver 
contacts,  3  amperes.  Shock, 

up  to  50  G.  Vibration  up  , 

to  10  G,  from  10  to  500  cps.  MF  ■jI&. 


Terminal  Setter 
automatic  machine 


Bi.ack  &  W’f.bstf.r.  Inc.,  -445 
W'atcrtown  St.,  Newton  58,  Mass., 
has  desclopcd  an  automatic  ma¬ 
chine  for  setting  standard  tnrret- 
tvpe  and  “Iwad  chain”  terminals  in 
terminal  boards.  'Hie  new  auto¬ 
matic  F.lectrosct,  model  I  S  I  ,  is 
built  around  an  F.lectropunch  and 
a  vibrators  feeder.  .\  feeding 
mcebanisih  is  capable  of  presenting 
terminals  in  a  staking  nest  at  the 
rate  of  100  per  min.  Ultimate  pro- 
ductirrn  rates  ssill  depend  on  the 
arrangement  of  holes  in  the  Iroard, 
and  operator  skill.  'I'he  vibratory 
feeder  will  hold  approximately 
2,000  terminals.  On  the  standard 
Electroset,  brrards  up  to  10  in.  in 
width  can  Ire  handled.  Circle  442 
on  Reader  Service  Card. 


Co.,  919  jesup- 
ilscr  Spring,  Md.,  an- 


Meter 

kc 


a 


SEND  FOR  DATA  ON  THESE 

NEW  RELAYS 


WATT*' 


Ki.f.ciro  Switch  Corp.,  Wey¬ 
mouth  88,  Mass.  'I^c  new,  coni- 
p;itt  type  JL  rotary  inultipolc 
switch  has  a  maximum  of  eight 
contact  positions  and  up  to  ten  sec¬ 
tions.  controlled  by  a  single  knob. 
It  is  furnished  to  meet  BuShips 
Drawing  9000-S6  202-7-4422,  with 
5  or  10  sections;  the  modified 
type  IL  can  be  furnished  with  anv 
number  of  sections,  up  to  ten. 
Klectrical  rating  is  ^  amperes  12s  v 
a-c.  C'ircle  444  on  Reader  Sersice 
Card. 


Rotary  Switch 
multipole 


VSWR  and  RF 
WATTMETERS 


25  MCS  TO  3000  MCS 


These  rugged,  compact  units  accurately  measure  and  indicate  the 
RF  power  and  VS4VR  of  coaxial  transmission  lines.  Each  type  com¬ 
bines  a  frequency  insensitive  bidirectional  coupler  and  complete 
indicator  circuit  in  one  small  case.  Accuracy  of  power  measurement 
is  ±  5%  of  full  scale. 
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in  telemetry  applications.  The  DM- 
100,  its  associated  circuitry  and 
power  supply  arc  mounted  on  a  34 
in.  by  19  in.  panel  for  rack  mount¬ 
ing.  In  operation  it  is  bridged 
across  the  video  output  of  the  rc- 
ceiscr.  Unit  pennits  a  direct  read¬ 
ing  of  the  dexiation  in  kc  of  the 
subcarricr  oscillators  used  in  a  tele¬ 
metry  system.  A  three-position 
switch  |x-miits  full  scale  readings 
of  25,  50  and  75  kc.  Circle  343  on 
Reader  Service  Card. 


Mkasure.ments  Research  Co., 
3801  Castor  .\\c.,  Philadelphia  24, 
Pa.,  has  introduced  a  new  auto¬ 
matic  dicxle  test  set.  Model 
5002AB  automatically  compares 
the  d-c  forward  and  reverse  charac¬ 
teristics  of  semiconductor  diodes 
against  preset  limits  and  presents 


*  Alto  arailablo  with  UHf,  BNC  and  Typo  C  eonnoefort 
f  Alto  availablo  with  BNC  and  Typo  C  connoctors 


for  ntoro  information  ptomo  writ*  for  M>pog*  catalog  No.  12 
or  ooo  IfoctrotWc*  Bvyoro’  Ovido  or  Botfrortic  Inginmort  Ahmtor. 
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Diode  Test  Set 
automatic  unit 


U.S.  iHton  Potmt  Ho.  2,S$S,390 


MODEL  723N  O  TO  12  WATTS 


m 


NLC.  JONES  EIECTRONICS.CO.,  Inc. 

BRISTOL,  CORNEaiCUT 


AAodolNo. 

Froquoncy  Rang* 

Power  Rang* 

RF 

(Me*) 

(Worn) 

Connectors 

71 2N 

25—1000 

0-2.5j  5)  10  in  3  Kal*t 

N* 

723N 

1000—3000 

0-12  in  on*  seal* 

Nt 

'(Hi  a 

h^oooo 

»:‘if 


1 


I 


the  results  in  a  go-no-go  form.  The 
diode  may  be  tested  at  one  voltage 
for  compliance  to  forward  low  and 
high  limit  current  specifications 
and  at  another  voltage,  for  reverse 
high  limit  specifications.  A  wide 
variety  of  test  fixtures  are  available 
to  accommodate  various  configura¬ 
tions  of  diodes.  Circle  345  on 
Reader  Service  Card. 


ENGINEERS  &  SCIENTISTS: 


Why  opportunities 
are  better  at 
Melpar 

IN  BOSTON  AND  WASHINGTON,  D.C  AREAS 


Growth  and  Oivortiilcatien:  Since  1945  Melpar  has  ex¬ 
perienced  a  steady  growth,  and  today  we  are  engaged 
in  a  number  of  highly  advanced  weapon  systems  pro¬ 
grams  as  well  as  110  different  electronic  research, 
development,  and  production  projects.  Our  continu¬ 
ous  expansion  coupled  with  our  emphasis  on  diversi¬ 
fication  assure  uninterrupted  career  advancement 
for  staff  members. 


Plug-In  Relay 
subminiature 

Line  Electric  Co.,  271  So.  6th 
St.,  Newark  3,  N.  J.  The  DF  series 
relay  features  7-pin  miniature  tube 
base,  dust  cover,  light  weight  and 
low  cost.  Precision  designed  for 
cxtremelv  long  life,  it  is  ideal  for 
computers  and  radiosonde.  Con¬ 
tacts  are  spdt  2  amperes,  1 1  5  v  a-c, 
60  cps  or  26.5  v  d-c  noninductive. 
Size  is  1  in.  above  chassis,  }  in. 
diameter.  Circle  346  on  Reader 
Service  Card. 


Prof«>sienal  GrafHIcoflon:  At  Melpar  you  can  choose  to 
grow  in  a  specialized  sphere  of  activity  or,  as  a 
member  of  a  project  team,  you  can  broaden  your 
experience  by  participating  in  all  phases  of  a  project 
from  initial  concept  on  through  to  prototype  com¬ 
pletion. 


Environmant;  Our  modem  and  well -equipped  laboratories 
are  located  in  choice  suburban  areas  near  Washington, 
D.  C.  and  Boston,  Massachusetts.  These  locales  were 
selected  because  of  their  proximity  to  superior  educa¬ 
tional,  cultural  and  recreational  facilities.  Fine 
housing  in  all  price  ranges  is  readily  available. 


Positions  or*  ovoiloblo  for  man  with  •xporionco  in  tho  following 
Raids:  Systems  evaluation  a  Digital  computer  cir¬ 
cuitry  a  Analog  computer  instrumentation  a  Data 
processing  a  Microwave  design  a  Pulse  circuitry 
Operations  analysis  a  Advanced  mathematics  a  Elec¬ 
tromechanical  design  a  Receiver  design  a  Sub- 
miniaturization  a  Electronic  production  engineering. 


For  detailed  information  about  openings,  write  tot 
Technical  Personnel  Representative 


Relay 

no  moving  parts 

Pendar,  Inc.,  2664  So.  La  Cienga 
Blvd.,  Los  Angeles  34,  Calif.,  has 
dcselojx'd  an  all  electronic  relay 
with  no  moving  parts.  The  elec¬ 
tronic  coil  circuit  operates  on  28 
V  d-c,  pulls  in  at  18  v  and  drops 
out  at  7  V  or  less  with  a  positive 


IVI  C  L  fX  Incorporated 

A  Subndiary  oil  Weatinchouae  Air  Brake  Company 

3159  Arlington  Boulevard,  Falls  Church,  Virginia 
10  mifai  from  Wothingfon,  D.C. 
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digital 

voit-ohmmefer 

— for  quicks  easy 
measurements  with  1 
consistent  accuracy 


Easy  to  read  -the  diirits  are  hiirh,  white 
airainst  jet  black,  and  displayed  in  line  for  fast, 
repetitive  readinK  with  minimum  fatigue. 

1  %  accuracy  on  DC  and  Ohms . . .  2'^/f  on  AC. 
The  illuminated  decimal  point  and  neftative 
polarity  indicator  insure  readout  accuracy.  And 
since  the  display  is  direct  reading,  all  inter* 
[mlation  and  parallax  errors  are  eliminate<l. 
Keadinfcs  are  re|>eated  within  one  di^it. 
Complete  data  in  Bulletin  615 

Model  615 .  0300.00 

Order  from  your 
Hyron  reftreitevtative, 
gg  or  from : 


3  DIGITAL 
INSTRUMENTS  IN  1 

The  Hycon  rtads  DC  volts  in 
4  docimal  ranges  from  .OOlV 
to  999V  ...  AC  volts  in  3 
decimal  ranges  from  l.OV  to 
999VRMS  .  .  .  ohms  in  5 
decimal  ranges  from  1  ohm 
to  9.99  megohms. 


electronics,  INC,  370  So.  Fair  Oaks,  Pasadena.  Calif. 
A  SuaSIOIAKV  or  hvcon  mfo.  co. 
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MINIATURIZED 

CARRIER  TELEPHONE  SYSTEMS 
FOR  RADIO  AND  4-WIRE  CABLE 

FOUR  OR  24  CHANNELS 

Two  miniaturized  voice-multiplex  systems  providing 
four  or  24  voice  channels  over  radio  or  4*wire  coble 
ore  available.  They  hove  many  advantages  over  earlier 
designs:  high  performance,  small  size,  light  weight,  low 
cost,  circuit  simplicity,  low  power  requirements,  small 
number  of  tubes  of  o  single  type  only,  low  operating 
cost,  low  maintenance  ortd  high  reliability. 

These  systems  provide  o  voke-chonnel  flat  within  1  db 
from  300  to  3500  cycles,  for  each  4  kc  of  bandwidth 
occupied.  Each  channel  is  equipped  with  hybrid,  signal¬ 
ling,  and  dialling  circuits  for  oil  the  standard  2*wire  and 
4-wire  loop  options. 

The  basic  unit  provides  on  order-wire  and  4  carrier- 
derived  channels.  These  units  can  be  stacked  in  groups 
of  2,  3,  4  or  5  by  means  of  a  group  modem  to  provide 
9,  14,  19  or  24  channels.  Full  flexibility  is  provided  for 
dropping  and  insertktg  channel  groups  at  repeater  and 
terminal  points.  Moderate  lengths  of  4-wire  cable  or 
open-wire  liite  may  be  inserted  between  the  multiplex 
equipment  and  the  radio  terminals. 


TIME  DELAY  RELAY 


WITH  COMPACTNESS  — PLUS 
“MIL-SPEC”  2000  cp$ 
VIBRATION  TESTS 

SPECIFICATIONS  (General) 

o.  Operates  derieg  5  to  2000  cps, 
10G  vibration. 

b.  Operates  —  S5*  to  +125*  C. 

c.  Withstands  30G  11  ms  skeck. 

d.  Weight  9  oi. 

e.  Hermetically  sealed. 

f.  D.C.  operating  ceil. 

g.  Timing  not  affected  by  voltage 
variations. 

k.  3%  accnrecy  under  normal  test 
conditions. 

This  relay  employs  a  new  type  es¬ 
capement  principle.  It  offers  utmost 
reliability  under  severe  environ¬ 
mental  conditions  through  its 
rugged  design  and  self-starting 
characteristics. 

\^’rite  for  complete  descriptive  Bul¬ 
letin  820.  Address  Dept.  E-1058. 


f 


24-<hannol  cerrlar  lalanhana  lormlnel  complafa  with  hybrids, 
ringing  end  dialling  circuits,  and  lost  feciUHas.  Oimantiont  ore 
SS"  high,  14"  wide  end  S"  dssp.  Powor  input  230  welts.  Weight 
224  lbs. 


RADIO  ENGINEERING  PRODUCTS 

1080  UNIVERSITY  S 

TElEfHONE 
UNtver«tty  6*6897 


MONTREAL 


CANADA 


CABLES 

RAOENPRO  MONTREAL 
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SIGNAL  CORPORATION 

INDUSTRIAL  TIMERS  DIVISION 
MOLINE.  ILLINOIS 

CIRCLE  230  READERS  SERVICE  CARD 


Please  write  W.  C.  Walker  your 
qualifications  or  fill  in  the 
coupon  and  mail  it  today. 


W.  C.  Walker,  Encineering  Employin't  Mgr, 
Bcndix-Pacifie,  Bendii  Aviation  Carp. 
tlM4  Sherman  Way,  He.  Hallywaod,  Calif. 


HALF 

your 

potential 

In  your  present  |ob? 

Because  of  the  diversity  and  rapidly 
increasing  demands  for  our  products, 
you  have  the  challenging  opportunity 
here  at  Bendix-Pacific  to  construc¬ 
tively  apply  all  your  talents. 

There  are  important  career  positions 
open  NOW  at  all  levels  in  our  small, 
independent  engineering  groups  in 
these  fields  — 

MISSILE  GUIDANCE  •  TELEMETERING 
AIRBORNE  RADAR  •  MISSILE  HY- 
DRAULICS  A  MARINE  HYDRAULICS 


I  am  a  graduate  engineer  with _ 

_ _ degree. 

I  am  not  a  graduate  engineer  but  have 

_ _ ,  years  experience. 

Name  -  - - 

Address--  -  - - - - 

City - 

Zone  —  ..-State  i  . 


snap  action  operation.  Relay  is 
completely  potted  and  will  with¬ 
stand  present  day  shock  or  vibra¬ 
tion  problems.  Unit  will  switch 
cither  a-c  or  d-c,  has  a  transfer  time 
of  less  than  50  iiscc  and  no  contact 
bounce.  Circle  347  on  Reader 
Service  Card. 


at  last! 

Microamperes 

can  be  measured 

quickly 

•  accurately! 


Silicon  Rectifiers 
series  of  ten 

F.cnsteei.  Metaeuirgicai.  Core.. 
North  Chicago,  Ill.,  has  a  series  of 
ten  new  silicon  rectifiers  rated  at  a 
maximum  d-c  output  current  (at  50 
C  ambient)  of  750  ma.  Known  as 
hpc  IN,  they  are  in.  diameter 
bv  n  in.  long,  exclusive  of  leads, 
riic  ten  rectifiers  arc  rated  in  steps 
from  maximum  peak  reverse  volt¬ 
age  of  50  V  to  600  V  inclusiv  e.  Max¬ 
imum  full  load  forward  voltage 
drop  (full  cv'cle  average  at  1  50  C) 
is  only  i  v.  Circle  348  on  Reader 
Service  Card. 


with  the  NEW 
QUAN-TECH 
AC  MICROAMMETER 

MODEL  301 

Saves  you  time  and  headaches  in  making 
measurements  that  previously  were  slow, 
inaccurate,  cumbersome  .  .  .  Measures  cur¬ 
rents  in  transistors,  magnetic  amplifiers, 
resonant  circuits,  fillers,  servo  systems,  re¬ 
cording  heads,  etc.  Using  an  oscilloscope, 
observe  current  waveforms  and  transient 
currents. 

CLAMP-ON  PROBE  givai  you  loti,  eno-hond 
oporalion.  $p««dt  laboratory  and  production 
lasting. 

INSEBTION  PROBE  givas  you  graoirr  oc- 
curocy,  incraosad  lansilivily  and  widor  Ira- 
quancy  ronga. 

SPECIFICATIONS 

SENSITIVITY:  3  aio  to  100  mo  lull  scola  with 
Insartion  Proba  (300  aio  lo  100  mo  with 
Clomp-On-Proba) . 

ACCURACY:  ±2%  of  full  scola  at  I  KC 
{±5%  clamp-on), 

FREQUENCY:  Flat  within  ±2%  30~  lo  100 
KC,  — 3  db  of  t0-»'  and  I  MC  (clamp-on 
±5%  100~  to  100  KC,  —3  db  ol  30~ 
and  1  MC). 

INPUT  IMPEDANCE:  2  ohms  plus  •  aih,  60 
mmf  lo  ground  from  3  no  to  I  MA. 
Nogligiblo  impadonca  and  copocilonca 
300  ua  lo  100  MA. 

OSCILLOSCOPE  CONNECTION:  0.1  volt  into 
10  K  ohms. 

PRICE;  $290.00  including  both  probos. 

OTHER  INSTRUMENTS  AVAILABU: 
Minioturo  DC  Couplad  Dacoda  Amplifiar 
Isololion  Amplifiar 
Ragulolad  Powar  Supplias 

Wrifo  For  €ompl0t»  InFormartloit 

NEC -Booth  39 


m  n  •  Ragulolad  Powar  Supplias 

Vector  Bridge  ”  ,  j;.,. 

direct  reading  nbc -Booth  39 

The  Harris  Tr.vnsducer  Core., 

Woodbury,  Conn.  Precise  direct  j 

reading  of  magnitude  and  phase 

angle  components  of  impedance  or 
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5^  QUAN-TECH 
iW  LABORATORIES 

'T«hIo?oe*  MORRISTOWN,  NEW  JERSEY 


VITREOUS-ENAMEIED 

RESISTORS 


quencies  down  to  400 
cycles  available  in  other 
Monitor  types  with  less 
rigid  requirements. 


THE  NEW  ACME  3-PART  MIXTURE 
FOR  IMPREGNATING  AND  MOLDING 
ALL  ELECTRICAL  WINDINGS 


Now — an  epoxy  mixture  that  comes  complete  ready  to 
mix  and  use.  Nothing  else  to  buy.  Yet  the  cost  is  less 
than  what  is  usually  charged  elsewhere  for  the  resin 
alone!  That’s  Acme  Star  Compound  #4027. 

This  remarkable  mixture  is  immediately  self-extin¬ 
guishing,  even  after  repeated  exposures  to  open  flame. 
Cures  hard  and  tough.  Has  excellent  mechanical  and  ther¬ 
mal  shock  resistance.  Viscosity  low  enough  for  thorough 
impregnation  at  process  temperatures.  Very  good  adhe¬ 
sion  to  metals  and  other  materials  used  in  coil  construc¬ 
tion.  For  data  sheets,  address  your  inquiry  attention  of 
G.  F.  Garrity,  Divisional  Sales  Manager. 


THE  ACME  WIRE  COMPANY 

NEW  HAVEN,  CONN. 


MAGNET  WIRE  •  COlU  •  VARNISHED  INSULATIONS 
INSULATING  VARNISHES  AND  COMROUNDS 


“SNIP  OR  CLIP” 
TAB  TERMINALS 


Snip  the  lead,  or  clip  the  tab  .  .  .  get 
the  exact  terminal  type  you  need  I 
Save  space  and  eliminate  the  need 
to  stock  two  types  of  resistors.  This 
unique  feature  is  on  General  Electric 
5-,  10-,  and  20- watt  resistors.  For 
your  vitreous-enameled  resistor  catalog, 
follow  reader  service  instructions  below. 
General  Electric  Co.,  Roanoke,  Va. 

78«-U 


If  you  have  a  special  crystal  problem, 
call,  wire  or  write. 

SEND  FOR  NEW  CATALOG! 

MONITOR  PRODUCTS  COMPANY 

SIS  Tramool  Av».,  Sovlh  Ra>od«no,  Calif. 

RYan  1-1174 


h  Most  IntfeHent 

GENERAL^  ELECTRIC 
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NKW 

Fully  tested  from  2  to  ■  | 
,  2,000  CPS  vibration.  Accel-  ' 
eration  of  15  to  30  G’s. 
Frequency  range  16  to  100 
kc  —  typical  tolerance 
.012%  from  -40'C 

at 

Monitor  1 

Low  Frtquency 
crystals  to 
meet  high 
vibration 

1  requirements 

Monitor’s  modern  ■■ 

facilities  and  tech-  ■■ 

niques  insures  the  II 

quality  of  all  units.  || 

PiJBUSHED 


New  Working  Aids 
from  McGraw-Hill 


admittance  are  provided  by  a  new 
\ector  bridge  useful  from  60  cps  to 
low  radio  frequencies.  'I’rue  bridge 
circuits  insure  accuracy  dependent 
only  on  precision  resistors,  use  no 
tubes  or  transistors.  Dials  display¬ 
ing  ohms  impedance  and  degrees 
phase  angle  require  no  calculations 
or  frequency  correction.  Range  is 
—90  to  -1-90  deg,  inijx;dancc  up  to 
100,000  ohms.  Accuracies  arc  to  a 
fraction  of  a  percent  impedance  or 
fraction  of  a  deg  phase  angle. 
Circle  349  on  Reader  Service  Card. 


MAGNETIC  RECORDING 
TECHNIQUES 

Here  Ih  a  practical  guide  to  the  techiiuluKy 
of  magnetic  recording  inethxjdB  and  devlce.s 
for  englneerB  and  technician*  concerned 
with  their  application  in  audio,  video, 
cummunicationB,  automation,  computing, 
and  other  held*.  Emphasizing  the  haslc 
know’Iedge  needed  to  attain  top  perform¬ 
ance,  it  give*  a  fundamental  coverage  of 
the  principles  of  the  recording  and  repro¬ 
ducing  processes;  recording  materials.  In¬ 
cluding  the  theory  of  ferromagnetism ; 
recording  mechanisms ;  and  established 
design  standards.  Provides  a  clear  devel¬ 
opment  of  design  methods.  By  W.  Karl 
.Stkwart,  Chief  Product  Engineer,  The 
Standard  Regieter  Co.  *68  pp.,  HO  iUue., 
$8.50. 


FOUNDATIONS  OF 
INFORMATION  THEORY 

This  authoritative  book  fills  the  need  for 
a  concise  and  thorough  explanation  of  the 
mathematical  theory  of  Information.  It  Is 
designed  specifically  to  help  you  more 
effectively  meet  today's  requirements  In 
electronics,  electrical  engineering,  and 
other  technical  fields.  The  book  a.ssumes 
no  prior  knowledge  of  Information  theory 
— It  starts  with  basic  concepts  and  takes 
you  in  logical  fashion  through  discrete 
channels,  semi-continuous  channels,  and 
the  binary  symmetric  channel.  By  Ahiel 
Peinstein,  Acting  Aaat.  Prof..  Depta.  of 
Statiatica  and  Electr.  Bngg.,  Stanford  V. 
187  pp.,  $6.50. 


CONTROL  SYSTEM 
COMPONENTS 

An  analytic  treatment  of  a  number  of  the 
most  commonly  used  components  In  servo¬ 
mechanisms  and  other  feedback  control 
systems.  Methods  of  analysis  and  basic 
engineering  principles  are  presented  from 
the  point  of  view  of  the  systems  engineer, 
rather  than  specific  discussions  of  com¬ 
mercial  devices.  Main  emphasis  is  placed 
on  the  calculation  of  transfer  functions. 
Recent  advances  in  magnetic  amplifiers, 
transistors,  and  hydraulic  and  pneumatic 
.systems  are  covered.  By  John  E.  Oibson, 
Aaaoc.  Prof,  of  Electr.  Engg..  Purdue  V.. 
and  Franz  B.  Tutevr.  Aaaoc.  Prof,  of 
Electr.  Engg.,  Yale  Vniveraity.  $80  pp., 
illua.,  lit. 06. 


ENGINEERING 

ELECTROMAGNETICS 

Gives  ready  access  to  the  data,  principles, 
and  equations  of  electromagnetics.  Steady 
magnetic  field,  electrostatics,  time-varying 
field.*,  relaxation  and  iteration  methods 
of  experimental  mapping  .  .  .  these  and 
other  topics  are  explained  In  detail.  The 
b<Mk  devotes  special  attention  to  Max¬ 
well's  equations  and  their  application  to 
such  areas  as  circuit  theory,  wave  motion, 
and  radiation.  Vector  analy.ois  Is  u.sed 
throughout.  Many  clear  Illustrations  and 
examples  help  make  this  volume  especially 
useful  in  solving  specific  problems.  By 
William  H.  Hatt,  Jr.,  Aaaoc.  Prof,  of 
Electr.  Engg.,  Purdue  V.  8*8  pp.,  88  illua.. 
$8.50. 


Power  Amplifier 
miniaturized 

Riikkm  Mfg,  Co.,  7777  Indiistn 
Ave.,  Rivera,  Calif,  A  ruggedized, 
miniature  r-f  power  amplifier  meas¬ 
ures  approximately  5  in.  by  3i  in. 
by  2  in.  and  weighs  only  1  lb.  Op¬ 
erating  in  the  23?  me  to  the  260  me 
telemetering  band,  the  model 
RF.L-09  HF  delivers  an  8-w  output 
to  a  52-ohm  load  with  a  1.4-w  in¬ 
put  drive.  Grid  and  plate  tuning 
controls  are  accessible  from  the 
front  plate,  and  automatic  protec¬ 
tion  is  provided  against  damage 
resulting  from  loss  of  drive  or  plate 
power.  Circle  350  on  Reader  Serv¬ 
ice  Card. 


SAMPLED-DATA 
CONTROL  SYSTEMS 

Provides  a  clear,  unified  treatment  of 
sampled  data  systems.  Essential  theory 
is  developed  In  a  way  which  helps  you 
apply  it  not  only  to  synthesis  of  control 
systems,  but  also  to  communications,  data 
processing,  filtering,  and  other  areas.  A 
helpful  feature  Is  the  extensive  use  of  the 
z-transform,  particularly  In  developing 
time-domain  synthesis  methods,  vfany 
illustrative  examples  demonstrate  practi¬ 
cal  applications.  By  John  R.  Raoazzini. 
Dean  College  of  Engineering.  S.Y.V..  and 
Gene  F.  Franklin,  Aaat.  Prof,  of  Electr. 
Engg.,  Stanford  U.  $$l  pp.,  188  illua., 
$9.50. 


LOGIC  MACHINES 
AND  DIAGRAMS 

Gives  you  a  complete  survey  of  mechani¬ 
cal  and  electrical  machines  designed  to 
solve  problems  in  formal  logic,  and  of 
geometrical  methods  for  solving  these 
problems.  Covers  logic  diagrams,  net¬ 
work  diagrams  for  the  propositional  cal¬ 
culus,  the  Stanhope  demonstrator,  Jevons’ 
logic  machine,  the  Marquand  machine,  and 
other  topics.  Applications  to  such  fields 
as  operations  research,  information  storing 
and  processing,  and  efficient  circuit  de¬ 
signing  are  outlined  and  discussed.  By 
Martin  Gardner.  $59  pp.,  96  illua..  $5.00. 


GLASS  ENGINEERING  HANDBOOK 

Here  is  a  highly  informative  volume  on  the  composition,  man¬ 
ufacture,  properties,  and  applications  of  glass  as  an  engineering 
material.  It  gives  practical  data  on  the  use  of  glass  and  glass 
products  in  engineering,  research,  and  various  flelds  of  manu¬ 
facture  Including  electron-tube  manufacture,  the  nuclear  field, 
guided  missiles,  and  the  automotive  field.  In  addition  to  cover¬ 
age  on  the  more  commonly  known  glasses,  there  is  Information 
on  special  topics  such  as  photosensitive  glass,  glass  ceramics, 
electrically  conducting  glass,  glass  in  electronic  circuit  compo¬ 
nents,  glass-reinforced  plastics,  and  others.  By  E.  B.  Shand, 
Technical  Conaultant.  formerly  Reaearch  Staff  Engineer.  Corning 
Olaaa  Worka.  Second  Edition,  $88  pp.,  ttt  illua.,  $10.00. 


MAIL  COUPON  FOR  10-DAY  FREE  EXAMINATION 


McGraw-Hill  Book  Co.,  Dept.  UIO-IO,  337  W.  41fl  St.,  N.Y.C.  3« 

Send  me  book(s)  checked  below  for  10  days'  examination  on  approval.  In  10  days  I 
Will  remit  for  book(s)  I  keep  plus  few  cents  for  delivery  costs,  and  return  unwanted 
book(a)  postpaid.  (We  pay  delivery  costs  If  you  remit  with  this  coupon — same  return 
privilege.) 

(PRINT) 

Q  Felnstetn— Found.  s(  Intsrmatlsn  Theory.  86..VI  Name 
Q  Olbsun  dt  Tuteur— CsatrsI  8y>t.  Cssip..  812.00 

□  Gardner- -Lsfie  Machiset  A  DIairasit.  $.'>.00  .Address  .. 

□  Stewart — Matastic  Rscsrdini  Taehnisuet.  88.50 

□  Hayt — Esflnesrint  Clastrsniainttlci.  88  .50 

□  Hagazrinl  A  Franklin- Saatplsd. Data  CsntrsI  Coinnany  . 

Syatssit.  80.50 

□  ghand — Glass  Eniinssrini  Haodbeek,  810.00  irositlon 

For  pries  and  tsnss  sulslde  U.  srrlts  McGraw-Hill  Int'l.,  N.V.C. 


Pulse  Generator 
one-in.  square 

ESC  CoRP.,  534  Bergen  Blvd., 
Palisades  Park,  N.  J.,  has  devel¬ 
oped  a  new,  low  cost,  jxirtable  1  in. 
sq  pulse  generator,  the  M(xJupulser, 
Specified  pulse  rate  is  factory-set  to 


.gone.... mate. 
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allow  for  quick,  simple  plug-in  op¬ 
eration.  Unit  can  be  supplied  with 
a  variable  repetition  rate.  It  is  also 
available  with  external  triggering. 
Circle  351  on  Reader  Service  Card. 


MARCONI 

TEST  SETS  FOR 
MOBILE  RADIO  TESTING 


Desii:ned  for  precision  performance  in 

■X-  Recti ver  tiignment 

-X-  Signtl-to-noitt  metturtmtnt 

-X-  Ditcriminttor  testing 

-X-  Checking  rf  end  audio  outputs 

^  Deviation  measurement 

. . .  All  you  need  for  fast  field  testing  of  fm  transmitters  and  receivers  is 
here  in  these  two  complementary  instruments,  tailored  for  mobile  radio 
measurements. 


The  1064/2  provides  high* 
grade  fm  outputs  in  the 
ranges  30  to  SO,  118  to  18S, 
and  4S0  to  470  me  ;  crystal- 
controlled  i*f  outputs  at  five 
spot  frequencies ;  and  a  1  kc 
af  output. 


Megohmmeter 

self-contained 

R.\i>iomi:ikr,  72  I'lndrupvcj,  Co- 
pctiliagcn  NV,  I>cnmark,  lias  an- 
iiuunccd  a  new  sclf-contaiticd,  line- 
operated  megohmmeter,  t\pc  IM5, 
which  provides  for  accurate  resist¬ 
ance  measurements  from  I  meg¬ 
ohm  to  10'  megohms  in  sexen 
ranges.  It  features  5  fixed  d-c  lest 
voltages  of  50,  100,  200,  500,  and 
1,000  V  that  can  be  used  on  all 
resistance  ranges.  Circle  352  on 
Reader  Service  Card. 


The  106S  has  an  rf  power 
meter  and  0-1 S  kc  deviation 
indicator  for  use  up  to  300 
me ;  a  dual-impedance  af 
power  meter;  and  a  multi- 
range  volt/amnKter. 


£acA  is  lightweight,  portable ,  and  quality-engineered 

throughout.  Tubes  and  crystals  art  all  American  types.  Send  for  leaflet  Blll/B. 


Preselector  Filter 
wide  range 

Air  I  RON,  Inc.,  1096  W.  Eliz;ibcth 
Axe.,  Litulen,  N.  J.,  announces  a 
filter  especially  adapted  to  broad¬ 
band  image  rejection  or  front-end 
selectivity  applicatitms  requiring 
minimum  size  and  weight.  Its  txx’o 
sections  provide  characteristics  simi- 


III  CEDAR  LANK  •  ENCLEXNOOO  •  NEXN  JERSEY  •  T«l t  LOwcll  7.0tE7 
CANADA  ;  CANADIAN  MARCONI  CO  •  t03S  COTE  DE  LIESSE  •  MONTREAL  9 
MARCONI  INSTRUMENTS  LTD  •  ST.  ALRANS  •  HERTS  •  ENGLAND 
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REMOTE  PANEL 


with  the 


MODEL  1520 

Digiverte 

PAT.  PENDING 

HcdtlCPS 

eyestrain 

Eliminates 

ambifiitity 

S/}ee(ls 

readine 


DIRICT  reading  digital  converter  6t$  all  vertical 
DCU  system  counters  —  no  wiring  changes,  no  plug- 
'  modific 


in  connections  or  mechanical 


ications  required. 


SIHO 

m 


gpplicO' 
00.  0*»* 


DIGIVERTiR  clamps  on  front  panel  of  counter  over 
vertical  windows;  has  self-contained  power  supply  with 
line  cord  for  115-volt,  50-2400  cycle  outlet;  uses  less 
than  one  watt  per  E>CU.  Its  photoelectron ic  system 
transmits  directly  whatever  the  counter  reads  without 
interference;  no  relays,  vacuum  tubes,  thyratrons,  or 
transistors  are  used.  Utmost  simplicity  results  in  greatest 
reliability. 

DIGIVERTERS  are  available  with  Nixies®  mounted  on 
converter  case  for  integral  readout  (as  illustrated 
above)  or  with  Nixies®  in  a  separate  housing  or  on  a 
standard  relay  rack  panel  for  remote  reading  (as  shown 
at  left). 

DIGITAL  converters  for  individual  DCU’s  are  also 
available  for  OEM  installation,  customizing  or  in¬ 
stallation  in  special  purpose  test  equipment  and 
computers  where  "in-line”  display  is  desirable.  These 
are  called  DIGIDECS  and  can  be  supplied  for  either 
integral  or  remote  reading. 


*  WHY  TRAIN  PERSONNEL  .  .  . 

to  random  display  whon  "in-lino"  roading 
is  tho  natural  way. 


n  laboratories,  INC^ 

y  BoonW". 


lar  to  those  of  a  standard  four-sec¬ 
tion  filter.  Use  of  two  TE,„  modes 
in  each  section  has  the  further  ad¬ 
vantage  of  a  broad  tuning  range 
free  from  crossing  or  interfering 
modes.  Unit  shown  on  p  163  tunes 
from  7,500  to  8,500  me,  with  inser¬ 
tion  loss  not  exceeding  2.0  db  for 
a  25  me  bandwidth.  Rejection  ob¬ 
tained  from  these  characteristics  is 
at  least  50  db  at  frequencies  60  me 
removed  from  F,.  Circle  353  on 
Reader  Sevice  Card. 


Edgewise  Meter 
compact,  rugged 

M. vrion  Electricai.  Insirumf.nt 
Co.,  Grenier  Field,  Manchester, 

N.  H,  I’he  MCE-1  edgewise  meter 
is  designed  for  control  panel  applf- 
catkms  where  space  is  limited  but 
large  display  is  required.  It  features 
a  clear  Plexiglas  front  and  large 
triangular  pointer  that  is  easily  seen 
on  a  sc'ale  lA  in.  long.  Iliev  arc 
axailable  in  standard  current  and 
voltage  ranges  (100  ma  to  1  amjx;re 
and  1  to  300  v.)  Circle  354  on 
Reader  Service  C3ard. 


Voltmeter 
panel  mount  type 

Waveforms,  Inc.,  331  Sixth  Avc., 
New  York  14,  N.  Y.  Model  520A- 
P  AC  amplifier/voltmeter  mounts 
interchangeably  with  the  510B-P 
panel  mount  audio  oscillator.  It  is 
assembled  on  an  osersizc  panel 
which  serves  as  mounting  plate  and 
escutcheon.  It  bolts  to  any  panel 
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IT'S  A 

MUST! 

If  you  sell  to  the  $7  billion  electronics 
industry,  you’ll  want  a  free  copy  of 
electronics  MARKET  MEDIA 
FILE. 

What  are  the  prospects  for: 
MILITARY  ELECTRONICS? 
REPLACEMENT 
ELECTRONICS? 

HOME  ELECTRONICS? 
INDUSTRIAL 
ELECTRONICS? 

Who  are  the 

BUYING  INFLUENCES? 

Why  are  more  than  9,000  men  who 
make  the  buying  decisions  for  30 
giant  companies  subscribers  to 
electronics?  . . .  and  what  does  that 
mean  to  your  advertising  dollar? 

The  1958  electronics  MARKET 
MEDIA  FILE  gives  the  answers  in 
12  fact-packed  pages  that  you  will 
refer  to  time  and  again  throughout 
the  year. 

Send  for  your  free  copy  today. 

\BC  electronics  ABP 

j  A  McQRAW-HILL  PUBLICATION 
I  330  W.  42nd  SL,  New  York  36,  N.  Y. 


miniature 
rotary  switch 

"”MA-12 


POSITIONS 
SECTIONS 
3  AMP. 
n  5  V. 

-C 


FEATURES: 

•  Small  —  ^ 

square 

Versatile  —  up  to  6  poles 
per  section;  up  to  5  sections 
Current-carrying  capacity  —  3  ; 

Interrupting  rating  —  Vi  amp.  1 15  v.  a-cT 
Voltage  breakdown  —  1000  volts 
Rotation  —  unlimited,  or  limited  2  to  12  pos. 
Electrical  life  —  10,000  cycles  at  rated 
Designed  to  meet  MlL-S-3786 

iVritr  for  complete  information  today. 


U-F  ELECTRONICS,  inc. 

DIVISION  OF  ClECTtO  SWITCH  COUPOtATION 


167  King  Ave.,  Weymouth  88,  Massachusetts 
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COMPACT! 


GRAYHILL 

w  Miniature  Rotary  Tap  Switches 


S«ri«*  24 

Positiv.  det.nl  action  (or  precision  require¬ 
ments.  Designed  ond  built  (or  long  li(e  ond 
dependoble  service. 

Avoiloble  with  up  to  10  positions  per 
deck  ond  (rom  1  to  10  decks.  Short¬ 
ing  or  non-shorting  version. 

Spring  Return 

With  up  to  4  detent  positions 
plus  o  momentory  spring  re- 
dm  position,  Avoiloble  1  to 

ijW  3  decks 


Shown 
Actual  Size 


CoFofoq 
No.  M  202 


Telephone  Tleetwood  4*1040 
533  Hillqrovo  Av«nw«  •  lo  Oranq*.  IlllnoU 
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with  a  6iV  in.  by  4A  in.  cutout. 
Unit  has  12  ranges  in  1-3  sequence 
from  0.001  v  to  300  v  full  scale. 
Input  impedance  is  10  megolims 
and  band-pass  is  10  eps  to  2  me. 
Circle  35^  on  Reader  Service  Card. 


Famous  2  or  3 
dimensional  engraver, 
successfully  used  by  thou 
sands,  features  5  positive,  ac 
curate  pantograph  ratios.  Versatile 
ball  bearing  spindle  has  three  speeds  up  to 
14,000  rpm ;  height  of  pantograph  and  position 
of  cutter  are  continuously  adjustable;  one  copy 
carrier  (supplied)  accepts  all  standard  master  type  sizes. 


The  Model  106  has  proven  incomparable  for  speed 
and  accuracy  ...  yet  reasonably  priced. 

Cutter  grinders,  rotary  tables,  master  letters, 
compound  slides,  name  plates  and  all 
required  accessories.  For  complete 
information,  write  to 


GREEN 

m  INSTRUMENT 
I  COMPANY,  INC 

363  PUTNAM  AVENUE,  CAMIMOGE  39,  MASS. 


MODEL  02  HEAVY-DUTY 
2-DIMENSIONAL 

•  57?  pounds  rigid,  sturdy,  precise 
•  Vertical  adjustment  of  copy  table  auto¬ 
matic  with  Pantograph 

•  Unobstructed  on  three  sides  to  take  large  work 
Micrometer  adjustment  for  depth  of  cut 
Ball-bearing  construction  throughout  super - 

precision  ball  bearing  spindle  j 

•  Spindle  speeds  up  to  26,000  rpm  for  enarav 
mg  or  machining  modern  materials  I 
Ratios  2  to  1  to  infinity  master  {copy 
area  26'  x  10'  [ 

Vertical  range  over  10' 
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AMCI 


•r4;::^i026 


measurement  of  * 
impedance  in  rigid 
and  flexible  cooxial 
transmission  lines 


Connector 
hexagonal  type 

DeJur-.Amsco  Corp.,  43-01  North¬ 
ern  Blvd.,  Long  Island  Citv  I,  N.  Y, 
A  nesv  miniature,  hexagonal,  two- 
contact  connector  is  suitable  for 
high  altitude  applications  rc-quiring 
high  breakdown  soltagcs  under  crit¬ 
ical  environmental  conditions.  A 
polarizing  barrier  between  the  two 
pin  contact  is  an  integral  part  of 
the  low  arc  resistance  Melamine 
molding  MII.-M-14F-.  type  MMK 
mineral  filled.  'ITic  barrier  provides 
a  long  leakage  path  and  permits 
use  of  high  voltage  (4,000  v  rms) 
and  current  (30  amperes)  without 
breakdown.  Circle  356  on  Reader 
Service  Card. 


FEATURES: 

»  Rated  residual 
VSWR  under  1.01 
f  Rated  error  in 
detected  signal 
under  1.005 
t  Available  in 
20,  40,  60,  80, 
and  130  inch 
lengths. 

Write  for 
Bulletin  E-958 


The  outer  conductor  of  the  Type  1026  Slotted 
Lines  is  made  of  two  substantial  aluminum  cutings, 
carefully  machined  and  dowelled  together,  with  the 
important  surfaces  finished  by  a  hand  scraping  opera- 
tic«,  ITie  iimer  conductor  is  ground  to  a  close  tmeraiice, 
supported  by  compensated  dielectric  pins,  and  longitu¬ 
dinally  positioned  by  a  compensated  dielectric  anchor 
at  the  end. 

AMCI  Tapered  Reducers,  Instrament  Loads,  and 
Impedance  Standard  Lines  are  available  for  use  with 
the  Type  1026  Slotted  Lines  in  making  measurements 
of  a  wide  range  of  rigid  and  flexible  coaxial  lines. 


ALFORD 


Reflex  Klystrons 
for  C-band 

F’,iTEi.-McCm.i,oiicn,  Inc.,  San 
Bruno,  Calif.,  has  introduced  two 
new  C-band  reflex  klystrons,  the 
1K125  scries,  'niese  ceramic-metal 
tubes  cover  the  frequenev'  range  of 
3,700  to  5,000  me.  Capable  of  out¬ 
put  powers  to  2.3  w,  they  arc  ideal 
for  reliable  broadband  jroint-to- 
point  communications  use.  'I'liey 
arc  tuned  by  an  adjustable  dielcc- 
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FREE  -  -  -  Revised  lERC  Heat> 
Dissipating  Tube  Shieid  Guide! 


trie  slug  rather  than  a  variable  r-f 
gap,  thus  ininimi/ing  sensitivity  to 
shoek  and  vibration.  Higher  tem¬ 
perature  ratings  made  possible  by 
the  use  of  eeramies,  and  an  inte¬ 
gral-finned  eooler,  keep  eooling  re¬ 
quirements  at  a  minimum.  Circle 
557  on  Reader  Service  Card. 


MORE  THAN  1,200  ELECTRON  TUBE  AND  SHIELD  COMBI¬ 
NATIONS  FOR  IMPROVED  ELECTRON  TUBE  RELIABILITY 
ADDED  TO  REVISED  EDITION.  Thousands  of  original  lERC  Guides 
are  in  daily  use  everywhere!  Newest  edition  is  sent  FREE  on  request. 
Over  25  pages  of  easy,  thoughtfully  referenced  listings  and  fold-out 
spread  of  photos  designed  for  fast  familiarization  and  accurate  use  of  the 
lERC  Guide.  Latest  lERC  Heat-dissipating  TUbe  Shields  are  included  — 
help  you  select  proper  shields  for  new  design  and  retrofitting  applications. 
You  won’t  want  to  he  without  this  valuable  information  package  if  you’re 
designing  for  maximum  equipment  reliability —  so  easy  to  achieve  with 
lERC  Heat-dissipating  Electron  TUbe  Shields  for  effective  electron  tube 
cooling  and  retention  under  severest  shock  and  vibration  enviroiunents! 


a  free  copy,  H 

write 

I  Im  W&CT 

International  Electronic  Research  Corporation 

145  West  Magnolia  Boulevard,  Burbank,  California 


Preamplifier 
general  purpose 

.\Ri’:NBF:RG  Ultrasonic  1,abor.v 
roRY,  Inc.,  94  Greeu  St.,  jam.iica 
Plain  50,  Mass.,  announces  the  P.V 
620  prcampliBer  which  makes  asTiil- 
able  at  the  ultrasonic  transducer 
output  a  tuning  coil  that  will  reso¬ 
nate  at  all  frequencies  from  6-70 
me  with  the  fixed  capacity  of  the 
crystals  which  mav  reach  100  nfif  in 
ultrasonic  work.  A  second  objec¬ 
tive  is  to  narrow  the  pass  band 
and  improse  the  signal  to  noise 
ratio.  A  third  is  to  provide  a  light 
weight  pickup  head  w'hich  may  be 
placed  more  conveniently  closi?  to 
the  object  being  tested.  A  fourth 
objective  is  to  proxidc  means  for 
varying  the  bandwidth.  Circle  558 
on  Reader  Service  Card. 


Magnetic  Timer 
no  moving  ports 

Bf.ndix  .\viation  Corp.,  South 
Bend  20,  Ind.  Solid-state  comp<v 
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cnts  such  as  transistors,  diodes  and 
special  magnetic  amplifiers  ha\e 
been  combined  to  develop  a  mag¬ 
netic  timer  with  no  moving  parts. 
The  design,  which  is  suitable  for 
use  on  most  rocket  engines,  will 
provide  an  accurate  timed  interval 
of  a  few  milliscc  to  several  seconds. 
Small  in  size,  the  timer  is  claimed 
to  be  rugged,  accurate,  vers;itile  and 
reliable.  Circle  359  on  Reader  Serv¬ 
ice  Card. 


More  than  sixty  Los  Alamos  scientists  were 
invited  to  Switzerland  by  the  United  Nations 
to  participate  in  the  1958  International  Con¬ 
ference  on  Peaceful  Uses  of  Atomic  Energy. 
Five  major  experimental  devices,  designed 
at  Los  Alamos,  were  set  up  at  Geneva  and 
exhibited  in  operation. 


Tiny  Servomotor 
simplified  design 

Dynamic  Instrumfnt  Corp.,  S9 
New  ^'ork  .\vc.,  Westbury.  L.  1., 
N.  Y.,  announces  the  model  \f-100 
60-cyclc  BuOrd  Size  1 1  frame  min¬ 
iature  servo  motor.  Its  simplified 
coil  and  stator  assembly  permit 
manufacture  of  practical  miniature 
motors  as  small  as  3/10  in.  diame¬ 
ter.  The  M-lOO  can  be  provided 
with  a  variety  of  shaft  extensions, 
power  and  voltage  ratings.  Circle 
360  on  Reader  Service  Card. 


This  international  prestige  of  the  Los  Ala- 
amos  Scientific  Laboratory  has  been  well 
earned  by  the  members  of  its  staff,  an  in¬ 
formal  and  creative  community  of  scien¬ 
tists  and  engineers. 


A  limited  number  of  vacancies  exist  for 
highly  qualified  applicants  in  the  fields  of 
physics,  chemistry,  mathematics,  electron¬ 
ics,  and  engineering.  Further  information 
may  be  obtained  by  writing  to 

Personnel  Director 
Division  58-3 


save  time,  money 

Sprague  FIieciric  Co.,  North 
Adams,  Mass.  Time  and  money  can 
be  Siivcd  bv  use  of  the  new  Multi- 
Comp  p-c  disks  in  many  applica- 


scientific  laboratory 

or  THt  UNIVCRSirV  OF  CAlirOINIA  * 

lO$  ALAMOS,  NCW  Mf  XKO 
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Lot  Alamoa  SciaatUic  Laboratory  It  a  noo-civtl 
aervica  oparation  of  tha  Univaralty  of  Callfbmla 
tor  tha  U.  8.  Atomic  Enargy  Commlaaion. 
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Originators  of 


C«l  vv^n,  smoeHi-ninnIng,  MNitoctory  torqu*  control  in 
appikation  of  riiroodod  coros  lo  coil  formt  wilii  ' 

EQUI-TOROUE  PROCESS  #25! 

1  it  Iporiolly  procottoO  it  Uihrkotot  to  ooso 
\  tocliy  WOK  torooo 


.Oporolionol  fottod  and  now  being  v«od  by  loading 
lolovWon,  radio  and  coil  manofocivrort. 


9S*0  SOUTH  TUIUY  AVINUI  •  OAK  LAWN«  lUINOIS  C.pyri«M  I9SI 
CIRCLt  24S  READIRS  SERVICE  CARD 


7  li’ir 

IRON  CORE 

Development 

Srri*  '-  Production 
Costs 

Breakage 

Loss 

for 

Non-uniformity 
of  torque  in  phenotic 
I  impregnafed  coil  forms 


EdUITOmUE*  VITREOSIL 


Process  #25 

•  ••Developed  by 


PULSE  DELAY 

GENERATOR-MODEL  10  K 

NEW 


1 


with 

Extended 

Range 

Delay 


THE  MODEL  lOK  IS  A  PRECISION 
INSTRUMENT  WHICH  PRODUCES  A 
PULSE  VARIABLE  IN  DELAY  FROM  AN 
EXTERNAL  OR  INTERNAL  TRIGGER 
THE  DELAY  RANGE  IS  1  O  TO  9999  9 
USEC  IN  .1  PSEC  STEPS  THE  UNIT 
MAY  BE  TRIGGERED  OVER  A  RANGE 
OF  O  •  2000  PPS..  THE  PRF  BEING  IN 
OICATEO  ON  A  METER  THE  METER 
ALSO  FUNCTIONS  AS  A  NULL  INDI¬ 
CATOR  FOR  A  BUILT-IN  CRYSTAL 
CALIBRATOR  THE  OUTPUT  IS  A  S 
USEC  WIDE  POSITIVE  PULSE  WITH  A 
RISE  TIME  OF  .03  PSEC.  AND  AMPLI- 
TUDE  OF  0-40  V.  INTO  lOO  OHMS. 


ACCURACY  ±0.01%  or  o.os  psoc. 

STABILITY  lots  tkas  0.005  psoo. 
titter  i  0.005%  cbaiico  is  delay  with 
ehasge  is  prt. 

VERSATILITY  sisgte  or  paired  psita 
ostpat  i  deiayed  scope  trigeer  is  ad- 
vasce  at  delayed  psisa. 

EXTERNALLY  TRIGGERED 


ORBI 


LAKESIDE 


COMPANY 


CALIFORNIA 
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ruatu  UUAKIZ. 

MEETS  YOUR 
CRITICAL 
REQUIREMENTS 


Absolute  Chemical  Purity 


Extreme  Heat  Resistance 


Thermal  Shock  Resistance 


Chemical  Inertness 


'Outstanding  Electrical  Properties 


Full-Range  Radiant  Energy 
Transmission 


VITREOSIL  fused  quartz  prod¬ 
ucts  can  be  supplied  in  an  un¬ 
usually  large  variety  of  types 
and  sizes.  Also  fabricated  to 
specification  to  meet  semi-con¬ 
ductor  requirements. 

TRANSPARENT  VITREOSIL 

For  ultra-violet  applications, 
metallurgical  investigations  and 
processes,  chemical  research  and 
analysis,  photochemistry,  spec¬ 
troscopy  and  physical,  optical 
and  electrical  research  and  pro¬ 
duction  operations.  Send  specifi¬ 
cations  for  your  requirements. 
Please  use  coupon  below. 

See  our  ad  in 

Chemical  Engineering  Catalog 


THERMAL  AMERICAN 
FUSED  QUARTZ  CO.,  INC. 

18-20  SaUm  Dov*r,  New  Jersey 


PUoM  t«nd  l•<hni<al  dote  on 


V 

Campany 

1 

Noma  A  Title_ 

1 

Street 

1 

■ 

City 

ZoflA  Stot* 
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Wrtfi*  on  your  Ivfttfrhvaxi  fat  yOur  <op^ 

NORTHERN  RADIO  COMPANY 
149  W  22nd  St.,  New  York  1  1. 


tions  where  preT’iously  rectangular 
plates  had  to  be  used.  The  small 
printed  circuits  can  be  handled,  in¬ 
spected,  inserted  and  soldered  in 
vour  plant  using  exactly  the  same 
techniques  that  were  employed  for 
disk  ceramic  capacitors.  The  com¬ 
pany  has  sohed  the  problem  of 
screening  resistors  on  the  same  disks 
pres  iously  used  for  single  and  mul¬ 
tiple  capacitors  without  the  neces- 
sih  of  notching  or  perforating  the 
disks  in  order  to  maintain  align¬ 
ment  of  screen  patterns  during 
manufacture.  Circle  361  on  Reader 
SersTce  Card. 


Pioneer  In 

Operations  Research 


Operations  Research  is  a  young 
scien<x,  raming  recognition  rapidly 
as  a  significant  aid  to  decision-mak¬ 
ing.  It  employs  the  services  of 
mathematicians,  physicists,  econo¬ 
mists,  engineers,  political  scientists, 
psychologists,  and  others  working 
on  teams  to  synthesize  all  phases  of 
a  problem. 

At  ORO,  a  civilian  and  non¬ 
governmental  orunization,  you 
will  become  one  of  a  team  assigned 
to  vital  military  problems  in  the 
area  of  tactics,  strategy,  logistics, 
weapons  systems  analysis  and 
communications. 


Complete  descriptions  and 
specifications... the  only  book 
of  its  kind  in  the  field! 

•  M  Pai*>  *  34  Item 

•  34  Pastatraakt  •  20  ateck  Oiagramt 
tht  litewtry's  FOREMOST  Mte  COM¬ 
PLETE  IlM  tf  Quality  CsMiaanicatiaa 

Eaalpoteot!  _ ; _ 


No  Other  Operations  Research 
organization  has  the  broad  expe¬ 
rience  of  ORO.  Founded  in  1948  by 
Dr.  Ellis  A.  Johnson,  pioneer  of 
U.  S.  Opsearch,  ORO’s  research 
findings  have  influenced  decision¬ 
making  on  the  highest  military 
levels. 

ORO’s  professional  atmosphere 
encourages  those  with  initiative  and 
imagination  to  broaden  their  scien¬ 
tific  capabilities.  For  example,  staff 
members  are  taught  to  “program” 
their  own  material  for  the  Univac 
computer  so  that  they  can  use  its 
services  at  any  time  they  so  desire. 

ORO  starting  salaries  are  com¬ 
petitive  with  those  of  industry  and 
other  private  research  organiza¬ 
tions.  Promotions  are  based  solely 
on  merit.  The  “fringe”  benefits 
offered  are  ahead  of  those  given 
by  many  companies. 

The  cultural  and  historical  fea¬ 
tures  which  attract  visitors  to 
Washington,  D.  C.  are  but  a  short 
drive  from  the  pleasant  Bethesda 
suburb  in  which  ORO  is  located. 
Attractive  homes  and  apartments 
are  within  walking  distance  and 
readily  available  in  all  price  ranges. 
Schools  are  excellent. 


Silicon  Rectifier 
for  power  uses 

Westinghouse  Electric  Core.. 
P.O.  Box  2099,  Pittsburgh  30,  Pa. 
'I’ype  329  silicon  power  rectifier  can 
protide  average  forward  currents  up 
to  160  amperes  per  cell  in  single¬ 
phase  eircuits  or  1 50  amperes  per 
cell  in  three-phase  circuits  with 
maximum  peak  inverse  ratings  up 
to  500  V.  Features  include:  high 
ambient  temperature  operation— up 
to  190  C  junction  temperature; 
long  life;  high  efficiency;  low  regu¬ 
lation;  rugged  construction  and 
small  size.  Circle  362  on  Reader 
Service  Card. 
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SERIES  2400. 

PLUGS  &  SOCKETS 


*  Improved  Socket 
Contacts  —  4  Individ- 
ual  flexing 

over 

practically  their  en- 

*  Cadmium  plated 

Plug  and  Socket,  Con-  , 

tacts  mounted  in  re- 
cessed  pockets,  great-  P-2406-CCT 

ly  increasing  leakage 

CREASING 

VOLTAGE 

*  Interchangeable  S-240d-SB 

with  400  Series. 

8«e4  tsr  eemelste  Cstalet  Ne.  22,  Piets,  Seefcsts. 
TermiRSl  Strips. 


OPERATIONS  RESEARCH 
OFFICES 


Precision  Switch 
sub‘Subminiature 

MicroSwitch,  P^reeport,  Ill.  The 
type  SX  sub-subminiature  precision 
snap-action  sw-itch  measures  only 
0.5  by  0.35  by  0.2  in.  (on  the  case) 


TIm  Johns  Hopkins  Univorslty 
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C^r,sf 


ELECTRONIC  BATTERIES,  INC 


manu^cfurfd  by 


and  weighs  but  i  oz.  Electrical  rat¬ 
ing  is  5  amperes  at  250  v  a-c  and  50 
V  d-c.  An  important  space-saving 
feature  is  the  small  stacking  area 
which  it  requires  when  ganged  on 
common  mounting  pins.  Ten 
switches  can  be  mounted  in  every 
sq  in.  of  space.  Contact  arrange¬ 
ment  of  the  SX  is  spelt.  Operating 
force  is  6  oz  maximum,  relciisc 
force  1  oz  minimum.  Circle  365 
on  Reader  Service  Card. 


P*ndiff>g 


Insulating  Material 
wide  range  of  uses 

Pi  iTSBORcii  Corning  Corp.,  One 
Gateway  Center,  Pittsburgh  22, 
Pa.,  has  developed  an  acid-resistant 
insulating  and  refractory  material 


•nh  Tvrmlnol  Building  No.  4  •  2B-34  35th  Siroot,  Brooldyn  32,  Now  Yoilc 
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WE  ARE  S 


LOW 


known  as  F’oamsil.  It  is  99  percent 
pure  fused  silica  and  can  neither 
oxidize  nor  absorb  moisture.  Ma¬ 
terial  offers  continuous  insulating 
protection  and  withstands  thermal 
shock  within  the  range  of  —450  K 
to  2,200  F.  It  is  available  in  blocks 
up  to  3  in.  in  thickness  and  in  pre¬ 
fabricated  cursed  segments,  wedge- 
shapes  and  other  designs,  or  may 
be  cut  to  size  in  the  field.  Circle 
365  on  Reader  Service  Card. 


WE  ARE  SPECIALLY  0R6ANI2ED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 
SPOT  DELIVERIES  FOR  U.S. 

BILLED  IN  DOLLARS- 
SEHLEMENT  BY  YDUR  CHECK 
CABLE  OR  AIRMAIL  TODAY 


NEW 


MX  and  SM  SUBIHIMIATURE  C0NNECT0RS\ 
Constant  50n  65n-70n  impedances 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SW7  ENGLAND 


•MUI;  nUUM. 
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Power  Supply 
tiny,  versatile 

Master  Speciai.ties  Co.,  956  K. 
108th  St.,  Los  Angeles  59,  Calif., 
aunoutKcs  a  5i  oz  powvr  supply 
which  occupies  5  cu  in.  It  will  sup¬ 
ply  60  ma  or  more  current  at  300 
V  d-c,  from  a  1 1  5  v  400  cps  a-c  in¬ 
put  source.  Unit  is  qualified  per 
\Iil-T’-5422C,  and  has  a  variety  of 
airborne  or  ground  applications. 
High  operating  efficiency  results  in 
almost  no  internal  heat  dissipation. 
Output  voltage  ripple  is  less  than 
5  |x:rccnt  at  full  output  rating. 
Circle  366  on  Reader  Service  Card. 


Available  in  sheath  diameters  of  .04 
to  .32. 

One  or  more  wires  in  Ceramic  insula¬ 
tion  compressed  in  a  metal  sheath. 
Can  be  bent  to  shapes. 

Sheath  can  be  welded  without  loss  of 
insulation. 

Available  in  many  sheath-wire  and  in¬ 
sulation  materials. 

Complete  thermocouple  probes  avail¬ 
able  using  this  material  made  to  your 
requirements.  Send  for  Bulletin  3.8A. 

For  AEROpAK  CMromic 
inswIotMd  wirM^iwIktin  4 


aerOpak 

Insulated  Wire  long  lasting 
eliminating  costly  replace- 


315  NO.  ABERDEEN  STREET,  CHICAGO  7,  ILLINOIS 

So/m  R«pr«(*nforiv*f  throuehout  tha  Unitad  Sfotaf  and  Canada 


Grounding  Switch 
twist-tab  mounting 

P.  R.  Mallory  &  Co.,  Inc.,  Indian¬ 
apolis  6,  Ind.  A  new  type  of  rotary 
switch  is  designed  for  use  as  a 
"local-distance”  reception  .switch 


TWAOrMAWl 


1.  SWITCHING  CIRCUITS 
AND  lOGICAl  DESIGN 


2.  NOTES  ON  ANALOG-DIGITAL 
CONVERSION  TECHNIQUES 


3.  AUTOMATIC  PROCESS  CONTROL 


THE  STANDARD  ELECTRIC  TIME  COMPANY 


89  LOGAN  STREET  •  SPRINGFIELD,  MASSACHUSETTS 


4.  PRINCIPLES  AND  APPLICATIONS 
OF  RAMDON  NOISE  THEORY 


S.  An  Introduction  to 
THE  DESIGN  OF  SERVOMECHANISMS 


Here’s  information  you’ll  want 


Accurate,  reliable,  versatile  Elapsed 
Time  Indicators.  Synchronous 
motor  drive,  monuol  or  electric 
zero  reset.  Electric  clutch  controlled 
by  manual  or  automatic  switch 
or  output  of  electronic  tubes. 
Units  available  for  flush  panel 
mounting  or  portable  use. 


By  SAMUEL  H.  CALDWELL.  Massachuictti  In- 
Micute  of  Technology 

Deals  with  the  methods  of  handling  problems 
of  circuit  synthesis.  Presents  principles  of 
switching  circuit  design  necessary  for  a  knowl- 
ed>?e  of  the  complex  applications  of  switching 
th^iry. 

1958  685  pages  Ulus.  S14.00 


Scale 

Medal  Dlvltlen* 


Accuracy 


prepared  by  Stafl  Members  of  the  M.I.T.  Servu- 
rncehanisms  Laboratory;  edited  by  ALFRED  K. 
SUSSKIND,  M.I.T. 

Includes;  the  theory  of  sampling,  quantizing, 
and  coding;  analysis  and  evaluation  of  basic 
coding  and  decoding  methods  for  electrical 
and  mechanical  analog  quantities;  etc.  A 
Technology  Press  B<k)Ic,  M.I.T. 

1958  410  pages  SlO.OO 


S-lOO 


dt.0002  min 


1/1000  sec. 


MST.SOOji/IOOOsec. 


By  DONALD  P.  ECKMAN.  Case  Insotuie  of 
Technology 

A  comprehensive  treatment  of  the  important 
principles  of  process  control,  using  the  mod¬ 
ern  approach  with  bliKk  diagrams  and  fre¬ 
quency  techniques. 

1958  568  pages  Ulus.  59.00 
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New  CANNON  XLR  p/ugs 
for  audio  and  electronic  uses 


By  JULIUS  S.  BENDAT,  Ramo- Wooldridge  Curp. 
A  thorough  explanation  of  the  fundamental 
ideas  in  random  noise  theory.  Includes  full 
treatment  of  Rice's  representation  of  random 
noise,  and  development  of  the  important  Zero 
crossing  problem. 

1958  431  pages  Ulus.  Sll.OO 


By  JOHN  L.  BOWER.  Nonh  American  Aviation; 
and  PETER  M.  SCHULTHEISS.  Yale  University 

Stresses  the  importance  of  finding  a  system¬ 
atic  approach  to  design,  with  emphasis  on  the 
basic  feedback  phenomena  and  feedback  sys¬ 
tems  design  rather  than  specific  components. 
1958  510  pages  513.00 


By  WILLIAM  G.  PFANN.  Bell  Telephone  Labo¬ 
ratories 

Covers  all  phases  of  this  technique  for  con¬ 
trolling  the  purity  and  composition  of  solids. 
1958  236  pages  Ulus.  57.50 

Moil  fhit  covpofi  for  your  ON-APPROVAl  copiwsf 


GREATER  VALUE  AT  NO  INCREASE  IN  PRICE 

Improved  features  illustrated  above  give  you  more  for 
your  money  than  any  similar  plug  on  the  market. 

These  deluxe  audio  plugs,  in  handsome  satin  nickel 
finish,  give  protection  against  disagreeable  interference 
and  mechanical  noises.  Positive  latch  holds  firmly,  yet 
allows  for  quick  disconnect.  Improved  strain  relief 
bushings  and  cable  clamps  accommodate  full  range  of 
microphone  cables.  Series  includes  wide  variety  of  shell 
types,  with  three  and  four  contacts.  Mates  with  Cannon 
former  XL  series. 

Like  all  the  plugs  in  the  complete  Cannon  line  th« 

XLR  series  is  manufactured  of  finest  quality  materials 
for  reliable,  long-lasting  service.  See  the  distributor 
nearest  you  or  write  for  Bulletin  XLR-3. 
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27,000  hiass  to  cheese  freail  Call  on 
Cannon  for  all  your  plug  needs.  If 
we  don't  have  what  you  want,  we'll 
make  It  for  you.  We're  ready  to 
help  you  at  any  stage— from  basic 
design  to  volume  production— with 
the  largest  facilities  in  the  world 
for  plug  research,  development 
and  manufacturing.  Write  us 
today  about  your  problem.  Pleasa 
refer  to  Dept.  120 

CANNON  ELECTRIC  COMPANY 

320S  Humboldt  St.,  L.A.  31,  Califoraia 

nr  here  RellablHiy  for  Your  Product 
U  Our  Constant  Coal  344 


I  JOHN  WHEY  S  SONS,  Uk.  E-9S 

I  440  Fourth  Ave.,  New  York  U,  N.  Y. 

!  rirMp  Rend  a  onpy  of  buokis)  drcIsNl  brlow 

I  U>  rvod  umS  ^xAinlne  DN  AIM*Uf>VAL.  Wiihm  lu 
I  doT**  1  win  rMura  tbe  booku)  Aod  owo  DEMhiiiA.  or 
I  L  wUl  nrmlt  the  full  iHirchaM  iKicr<iii.  pliu  pusrfAC' 


Name 


AfklnMO 


i'ity  . Zon**.  .  .State . 

C  SAYK  POSTAORl  Vhrek  here  If  you  KNt'I^WK 
payment.  In  which  oaae  we  wUl  pay  pLNitaice.  Same 
;emm  i^niegv.  o(  -ournw 
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1  PIERCE,  NOTCH  and 
ENGRAVE 


2  EXTRUDE  and 
LANCE 


3  CURL  and 
CUT  OFF 


1020  Commerce  Ave.  •  Union,  N.  J 


for  tv  receivers,  for  sensitivity’  con¬ 
trol,  tone  control  or  other  uses 
where  one  or  two  circuits  are  occa¬ 
sionally  connected  to  ground.  The 
GS-1  grounding  switch  features 
twist-tab  type  mounting  which 
eliminates  the  time  and  cost  of 
assembling  onto  a  chassis  by  means 
of  threaded  bushings  or  lugs.  It  is 
simple  and  rugged  in  design,  has 
been  tested  for  5,000  rotational 
cvcles  or  better.  Circle  567  on 
Reader  Service  Card. 


3  STAGE 
PROGRESSIVE 
ECONOMY 
DIES 


The  MICRO-MATIC  'a 
precision  watering 
machine-fuliy  automatic 
modelWMA 


Swings 


Electronic  Counter 
8  readout  units 

Hewi.ett-Packard  Co.,  275  Page 
Mill  Road,  Palo  Alto,  Calif.  ITic 
52-4D  electronic  counter  provides 
for  full  frequency  measurements 
from  0  cps  to  10  me  automatically 
and  directly  in  one  self-contained 
unit,  without  calculation  or  intcr- 
{X)lation.  It  has  a  new  crystal  oscil¬ 
lator  stability  of  5  parts  in  10*  per 
week  and  is  equipped  with  8  \cr- 
tical  neon  readout  units.  Circle 
568  on  Reader  Service  Card. 


to  extremely 
close  tolerances 


—  YOU  CAN  SEE - 

die  material  cost ...  $63 

tooling  time  . 45  hours! 

set-up  time . 10  minutes! 

over  5000  pieces  per  day! 

(hand  feed,  8x6",  20  ga.  CRS) 


SEMI¬ 

CONDUCTORS 


Now  you  can  benefit  from 
economy  tooling  for  com¬ 
pound,  progressive  and  other 
types  of  tool  designs. 

Parts  are  produced  in  any 
gauge  or  material  by  means 
of  Templet  tooling  processes 
—  at  substantial  savings. 

Submit  prints 
for  quotations 


j^tfiefaifficult-to-cut 
crystalline  materials 


ON  FULLY  AUTOMATIC 
PRODUCTION  MODELS 


Write  for  descriptive 
literature 


Pulse  Source 
adjustable  unit 

Automation  Dynamics  Corp., 
255  County  Road,  Tenafly,  N.  ]., 
announces  a  new  nuclear  counter 
simulator.  It  provides  recurrent. 


INOUSTIlit  INCOtKMATIO 

or  autliorizod  Mc«ns««» 

701  Atkins  Ave.,  Brooklyn,  N.  Y. 


Thr  Trmalrl  Hrorr,l  (Pal.  Nat.  2.4*S.221  and  2.SS0.0V6) 
is  aUe  avaiUbU  fer  use  in  yur  •un  thmp.  New 
licensed  le  mere  then  IS9  nie|er  U.S.  menufeclurers. 
Y  rile  fer  details. 


CIRCLE  257  READERS  SERVICE  CARD 


CIRCLE  25E  READERS  SERVICE  CARD 


174 


October  10,  1958  —  ELECTRONICS  engineering  issue 


COLOR 


ELECTRONICS  engineering  issue  —  October  10,  1958 


You  can 


reduce 

GERMANIUM  WASTE 


w///7  //lese  new  paper-thin 

Felker  Diamond  Blades  ! 


Here  s  good  news  to  all  crystal  cutters, 
germanium,  quartz,  silicon,  barium  titanate, 
etc.I  Felker  DI>MET  metal  bonded  diamond 
blades  are  exceedingly  thin,  greatly  reducing 
amount  of  expensive  crystal  lost  in  the  cut! 
Special  blades  are  supplied  for  either  wafering 
or  dicing  insuring  maximum  eflBciency  and 
savings  of  material! 

Fast  cutting,  smooth  finishes,  long  blade  life, 
utmost  reliability . . .  you  get  them  all  in  Felker 
DI-MET... originators  of  the  first  commercial 
diamond  abrasive  cot-off  blades! 

Acailahle  from  your  Felker 

Distributor  ...or  write  direct. 


the  specs  are  the  proof . . 
the  BEST  BUYS  are  ‘TMDJ 

for  COLOR  &  Monochrome  TV  servicini 


Abocr:  Below: 

FOR  0ICIN6  FOR  WAFERINfi 
nPC  BIT  HK  DITR 
Available  ai  Available  a> 

thin  a«  .006”  thin  a*  .013” 


FELKER  MANUFACTURING  CO 

Torranco,  Californki 

Ab/iW  Dmtond  Cut-Off Bbdoil 
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sending  a  bill? 


It'll  get  there  quicker  if  you 
give  your  postal  delivery  zone 
number  with  your  address. 

The  Post  Office  has  divided 
106  cities  into  postal  delivery 
zones  to  speed  moil  delivery. 
Be  sure  to  include  zone  number 
when  writing  to  these  cities;  be 
sure  to  include  your  zone 
number  in  your  return  address 
—after  the  city,  before  the 


and  Monochrome 
dc  to  5  me  lab  &  tv 
5”  OSCILLOSCOPE 

S460 

*129” 


'  •  Featares  DC  ARipliflRrs! 

Flat  from  OC-4.5  me,  usable  to  10  me. 
VERT.RMRl.:  sens.  23  rms  mv/in;  Input  23 
mefS;  direet-eoupled  B  pusiHNill  tferaoet; 
K-followcr  coupline  bet.  states;  4-step 
freq-compensated  attenuator  up  to  1000:1. 
SWEEP:  pcrfeetly  linear  10  eps-100  ke  (ext. 
eap.  for  range  to  1  cps);  pre-set  TV  V  &  N 
positiaM  (30  I  7875  eps);  auto.  syne.  ampl. 
&  lim.  PLUS:  direct  or  cap.  coupling;  bal. 
or  unbal.  inputs;  edge-lit  engraved  lucite 
graph  screen;  dimmer;  filter;  berel  fits  std 
photo  equipt.  High  intensity  trace  CRT. 
0.06  usee  rise  time.  Push-pull  hor.  ampl., 
flat  to  400  kc,  sens.  0.6  rms  mv/in.  Built- 
in  volt,  calib.  Z-ails  mod.  Sawtooth  S  60 
cps  outputs.  Astig.  control.  RetrKe  blank¬ 
ing.  Phasing  control. 


f  w-rm  sweep: 

GENERATOR 
&  MARKER  r368 


Entirely  eleetrenic  sweep  circuit  (no 
mechanical  devices)  with  accurately-biased 
incredseter  lor  excellent  linearity. 
Extremely  Hat  RF  output;  new  A6C  cfrenlt 
automatically  adjusts  osc.  for  max  output 
on  each  band  with  min.  ampl.  variations. 
Exceptional  tuning  accuracy:  edge-lit  hair¬ 
lines,  6:1  vernier.  Swept  Osc.  Range  3-216 
me  in  S  fund,  bands.  Variable  Marlier  Range 
2-75  me  in  3  fund,  bands;  60-22S  me  on 
harmonic  band.  4.S  me  Xtal  Marker  Osc., 
xtal  supplied.  Ext.  Marker  provision.  Sweep 
Width  0  3  me  lowest  max.  deviation  to  0-30 
me  highest  max.  dev.  2-way  blanking.  Nar¬ 
row  range  phasing.  Attenuators;  Marker 
S‘2e,  RF  Fine,  RF  Coarse  (4-step  decade). 
Cables:  output,  'scope  horiz.,  'scope 
vertical. 


OYMAmC  eOtItWCJAMCt 


Tube  I 
Transister 
Tester 
1666 

Factory  (fnitss 


COMPLETE  with  stetl  covtr  iRd  hontfle. 

SPEED,  ease,  unexcelled  accuracy  &  thor¬ 
oughness.  Tests  all  receiving  tubes  (gi 
Color  &  Monochrome  pic  tubes  with  adap¬ 
ter).  Composite  Micatien  of  Cm.,  Gp  & 
peak  emission.  Simultaneous  sel  of  any  1 
of  4  combinations  of  3  plate  voltages,  3 
screen  voltages,  3  ranges  of  continuously 
variable  grid  voltage  (with  5%  accurate 
pot).  New  series-striag  voltages:  for  600, 
450,  300  ma  types.  Sensitive  200  ua 
meter.  5  ranges  meter  sensitivity  (1% 
shunts  8  5%  pot).  10  SIX-position  lever 
switches:  free-point  connection  of  each 
tube  pin.  10  pushbuttons:  rapid  insert  of 
any  tube  element  in  leakage  test  circuit 
ft  speedy  sel.  of  individual  sections  of 
multi-section  tubes  in  merit  tests.  Diroct- 
roading  of  inter-element  leakage  iu  ehms. 
New  gear-driven  rollchart.  Checks  u-p-«  ft 
p-n-p  transistors:  separate  meter  readings 
of  callecter  leakage  current  ft  Beta  using 
internal  dc  power  supply. 


see  the  50  tlCO  models 

1T2Z23. 

..  ,W.  ..^h.rn 


IVirvi.  S>%  hlchcfi  In  Wul] 
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WELCH  TWO-STAGE  DUO-SEAL 

Vacmm  PUMPg 


exp>onentially  shaped  voltage  pulses 
simulating  the  output  of  a  gas  filled 
nuclear  particle  counter  tube.  Pulse 
rate  is  adjustable  over  a  range  of 
1  to  1 5  pps,  and  voltage  from  0  to 
100  mv.  Instrument  may  be  ap¬ 
plied  in  development  and  test  of 
electronic  counters,  and  permits  an 
accurate  determination  of  counter 
performance  not  ordinarily  possible 
with  random  pulses.  Circle  369  on 
Reader  Service  Card. 


Run>in  to  Perfection 


•  DEPENDABLE 

PERFORAAANCE 

•  QUIET  OPERATION 

•  LONG  LIFE 


Choice  of  Two  Speeds 


Hr  minirti  300  S2S 
Vacmwi,  micTMi  0.05  0.1 

(O.OOOOS  mm)  (0.0001  mm) 
CaHcily,  Mtarf/mia.  33.4  SO 
Malar  HarMH*'*'  V3  1/2 


Titanium  Wire 
nickel  coated 

Litti.e  Fai.i.s  Ai.loys,  Inc.,  189 
Caldwell  Ave.,  Paterson,  N.  J.,  has 
available  a  new  special  purpose  w  ire 
for  use  primarily  as  a  material  for 
ceramic  to  metal  brazing.  T’he  wire 
is  nickel  coated  titanium  aud  its 
primary  application  is  its  use  as  a 
scaling  material  for  ceramic  base 
vacuum  tubes.  'ITic  alloy  will  melt 
to  bond  with  the  ceramic,  forming 
a  perfect  air-tight  seal.  Wire  is 
presently  available  in  sizes  from 
0.062  to  0.004.  Circle  370  on 
Reader  Service  Card. 


WRITE  FOR  OUR 
PUMP  CATALOG 


No.  1405B.  DUO-SEAL  VACUUM  PUMP,  Motor  Driven,  525-RPM.  For  115  volts  60  cycles. 
A.C.  Eoch . $255.00 

No.  140SH.  DUO-SEAL  VACUUM  PUMP,  Motor  Driven,  300-RPM.  For  1 15  volts  60  cycles, 

A.C.  Eoch . $230.00 

Fw  ottoektl  B^tt  fpiuintf  $t7.60  f  the  afrorr  pficet. 

$•«  our  Pump  Catolog  for  compUto  lUting  of  this  toriot  high  vocuum  pumps. 


W.  M.  WELCH  SCIENTIFIC  COMPANY 


DIVISION  OF  W.  M.  WELCH  MANUFACTURING  COMPANY 

—  ESTABLISHED  1880  - 

1515  Sedgwick  Street,  Dept  H,  CHICAGO  10,  Illinois,  U.S.A. 

Uamitttet»rer$  •/  Beintifc  Intlrumnlt  ani  Lahtratorn  Apparalaa 
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H0rm»t!eallY-S0al»d  so  that 

WATER  •  DUST  •  HU 
GRIT  •  FUMES  •  IMP 


LEGAL  NOTICE 


HTATftIMKNT  KKgriKED  BY  THE  A(T  OP  AVCH’RT 

24.  1912,  A8  AMENDED  BY  THE  A(TH  OP 
MAIU*I1  3.  IMS.  AND  JULY  2.  1»46  (TltU 
39.  United  HtfttM  Code.  Hectlon  233) 
HHOWING  THE  OWNEKNHIP. 

MANAGEMENT.  AND 
CIRCTLATlON 

(K  Electronlca  puMIdiid  wt*eU>’  ot  AllMUijr.  New  York 
for  October  1.  1959. 

1.  The  nmro««  end  nddrwMxw  of  the  puMldier.  editor, 
nuuuMne  editor  and  buetnewi  inMUMier  are:  l*ubllfthe<l 
by  McGraw  Hill  l*ubllMhln<  Company,  Inc..  330  We^t 
42&d  Htrofi.  Now  York  30.  N.  Y. ;  l-Mltor.  W.  W 
MacIKmald,  330  Wfwt  42lid  Htrool.  New  York  16,  .V  Y. ; 
Manaidnc  idltor.  John  M.  Carroll,  330  Wrot  42Dn  Htrret, 
New  York  36,  N.  Y. ;  HuaineM  manager.  Prank  H  Ward. 
330  Went  4Snd  HtiwU  New  York  36.  N.  Y. 

2.  The  owner  Is  MfGraw-Hlll  iSibHdtlnx  Company, 
Ino.,  330  Wmt  4lDd  St..  New  York  36.  N.  Y.  Htork* 
holdern  boldlni  1%  or  more  of  stork  are  Donald  C. 
McGraw  A  i^llard  T.  dkeraller,  Tmdeee  under  In< 
denture  of  Truat  m/b  Janiea  H.  McGraw.  dated  1/14/21 
at  nifdlfled;  Donald  C.  Mrtlraw  A  Harold  W  MiHlraw. 
Trudeea  under  an  ladfOture  of  Truat  m/h  Jamen  11. 
McGraw.  dated  7/1/37  aa  amended;  Ihioald  C.  M(*Graw. 
Indlrldualiy ;  Hamid  W.  McGraw.  Individually ;  KlUa- 
betb  M.  WebKter,  c/o  iNmald  C.  McGraw  fall  of  ,3.10 
Wmt  42nd  m..  New  York  36.  N.  V.:  Mildred  W. 
McGraw.  Madlaon.  .New  Jeraey;  Grace  W*.  Mehren,  336 
AreiMa  8t.,  La  Jolla,  dallf;  Affiliated  Fund,  Inc.,  33 
W'all  m..  New  York.  N.  Y.:  Genoy  A  ('o..  P.  O.  Box 
491,  Cbiirob  8t.  Htatlon.  N>w  York.  N.  Y. :  Touohatone 
A  Co.,  o/o  Wellinffton  Fund.  Inc..  (Haymont.  Delaware. 

3.  The  known  nondboldem.  mortaaceeH,  and  other 
aecurlty  boMeiw  ownlof  or  boldlnx  1  percent  or  more  n( 
total  amount  of  bond*,  mortaaaen.  or  other  aerurltlea 
are:  None 

4.  ParairraphH  2  and  3  Include.  In  caaea  where  the 
Ntockholder  or  rieoiirlty  holder  appears  upon  the  hovika  of 
the  company  aa  truatee  or  In  any  other  fldudary  relation. 

•  the  name  of  the  peraon  or  corporation  for  whom  auch 
tniatee  U  actina:  also  tin*  ata/emente  In  the  two  para 
araphs  Mho«r  the  aflIanCa  ful>  knowledae  and  beUef  aa  to 
the  clrrumauuiocw  and  conditions  under  which  dock- 
holderv  and  aerufitr  holders  who  do  ru>t  appear  upon  the 
hooka  of  the  company  aa  truneen.  hold  dock  and  tecurl- 
tlea  in  a  capacity  other  than  that  of  a  hona  fide  owiter. 

ft.  lire  areraae  number  of  coplea  of  each  Uaue  of  thia 
publication  Mdd  or  dlatrlhutefl.  throuxb  the  malla  nr 
otherwiae.  to  paid  auhaertbera  durlnp  the  12  montha  pre 
cedinir  the  date  ahown  waa:  49.649. 

McGRAW'  HILL  Pl'BLI8HINO  COMPANT,  INC. 

By  JOHN  J.  C'OOKE.  ffecretary. 

Hwom  to  and  atibacrlbed  befqre  me  fhla  ffth  day  of 
September.  19ft8. 

[SEAL]  JANfrr  A.  HARTWK'K 

(My  Commlaalon  expires  March  30.  1959) 


only  ELECTRICAL  IMPULSES  (for  counting 
and  retef)  entor  thia  PROTECTIVE  CASE 


mdfAST 


Sh*^  dr  I6  1500  OM 
rassMaf 
Him  tf  105  MillisKMiOs 


Designed  for  use  on  military  and  industrial  applications  where  adverse 
operating  conditions  exist.  Compact  and  sturdy  with  Winchester  hermetic 
seal  connector  on  bottom  for  quick  electrical  connections.  Large,  easily- 
read  figures  —  white  on  black  background.  Operates  on  28  V.  DC — other 
voltages  available  on  special  order.  Finished  gray  or  standard  military. 

DURANT  MANUFACTURING  COMPANY 

1912  N.  tuffvni  St.  12  Thvrb.ri  Av*. 

Milwouk*.  I,  Wit.  Frevid.nc.  5,  R.l. 

Ktprestnlatipts  in  Principal  Chits 
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expecting  a  check? 

You’ll  get  it  quicker  if  you  gave  your  postal 
delivery  zone  number  with  your  address. 
The  Post  Office  has  divided  106  cities  into 
postal  delivery  zones  to  speed  mail  delivery. 
Be  sure  to  include  zone  number  when  writ¬ 
ing  to  these  cities;  be  sure  to  include  your 
zone  number  in  your  return  address — after 
the  city,  before  the  state. 


DE  MORNAY. 


BONARDI  1  • 

iirst  in 

ultramicrowave 

equipment 


A  complete  line  of  research  instruments 
covering  frequencies  up  to  90,000  me . . . 
proved  in  laboratories  the  country  over. 


DC  MORNAY. BONARDI  •  760  SOUTH  ARROYO  PARKWAY  •  PASADENA  CALIFORNIA 


Air^  MOLDED  CORONA  BARRIER 

*  ^  ^  insures  minimum  and  uniform  loss 

Pracition  molding  providot  the  propor  thick- 
noti  of  deposit  ooch  ond  evory  timo  on  tho  tront- 
former  winding.  Resulting  uniformity  ossures  mini¬ 
mum  and  uniform  corona  loss.  Ideal  for  high 
voltage  flyback  transformers. 

Process  is  opplkoble  to  many  other  compounds 
for  applications  where  uniformity  is  required  for 
variable  thickness  of  deposit.  Con  be  set  up  in 
your  plant  or  hondled  by  Biwox.  Write  for 
details. 


CORPORATION 


3446  Howard  Street  a 

I 


Send  for  Biwox  brochure  which  shows  complete 
line  of  compounds  with  specifications. 


I 


Skokie,  IHinois  *  Phone:  AMbossodor  2-3339 


NEW  DESIGN  FREEDOM  FOR  | 

YOU  WITH  COMPLETE  LINE  OF 
ALPHLEX’ TUBING  AND  SLEEVING  | 

!  oil  cut  and  marked  to  your  spedflcafl*'*'  j 

I  PLASTIC  TUBING  I 

*  PVC-105:  the  universal  insulating  tubing  I 

I  for  all  electronic  needs  —  conforms  to  | 

I  spec  Mll'-I-631C,  opproved  by  Under-  i 

!  writers'  Loborotories  for  105°C.  Dis- 

I  plays  high  resistance  to  heat,  oil, 

chemicals,  corrosion,  fungi,  obrosion— 
with  no  loss  in  tensile  strength,  non- 
j  flommobility  or  flexibility. 

I  PVC-SO:  withstands  temperatures  to  80'’C. 

I  Slightly  more  flexible  thon  PVC-10S. 

I  PVC-60;  low  temperature  flexibility  to 
-S0°C. 

PLE-70:  for  UHF  and  extra  high  dielectric 
uses;  olso  excellent  for  channeling 
chemical  solutions. 

PVC-744:  meets  Spec  MIH-7444A.  For  oir- 
croft  applications  to  — 67°C. 

• 

PLASTIC  ZIPPIR  TUBING;  Versatility  un¬ 
limited.  Zip  to  close  or  open.  Or  per¬ 
manent  seal.  Choose  from  5  types,  any 
sizes. 

SILICONI  RUBBER  FIBERGLASS  TUBING, 
SRF-200:  the  finest  doss  H  insulation. 
Excellent  shock  &  fungus  resistance, 
flexibility,  freedom  from  cracking  and 
crazing,  from  — 90®F  to  +400°F. 
Conforms  to  Spec  MIL-l-3190. 

SILICONE  IMPREGNATED  FIBERGLASS  SLEEV- 
ING,  SFS-400:  a  quality  class  H  insula¬ 
tion  retaining  its  flexibility  and  dielec¬ 
tric  properties  to  +400°F.  Meets  Spec 
MIL-l-3190. 

FUSTIC  IMPREGNATED  FIBERGLASS  SLEEV¬ 
ING,  PIF-130;  excellent  class  B  insula¬ 
tion  sleeving  for  continuous  operation 
to  130°C.  Meets  Spec  MIL-l-3190. 

I  VARNISH  IMPREGNATED  TUBING  A  SLEEVING, 
VTS-135:  gonerol-applicotlon  insula¬ 
tion.  4  grades,  all  meet  Spec  MIL-l-3190. 
NIGH  TEMPERATURE  FIBERGLASS  SLEEVING, 
NTF-100;  tightly  braided  class  H  100% 
fibergIcM  sleeving  for  applications  as 
high  os  1200°F. 

TEFLON  TUBING,  Tn-250:  tough  &  flexible, 
-90°C  to  +250“C.  Chemically  inert. 

No  moisture  absorption.  Non-flam- 
moble.  Fungus-resistant. 

SPECIAL  PROBLEM?  Consult  with  us  at  no 
obligation. 


r  A 

A  1 

[ALPHLEX# 

A  tubing 

^  T 

▼  ^ 

Write  for  Free  catalog  to  ALPHLEX^  TUBING 
Divitien  Alpha  Wire  Corporation, 

300  Varkk  Street,  New  York  14,  N.  Y. 
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A  RADICAL  APPROACH 


Literature  of 


Cooling  heat-producing  components  of  a 
high-temperature,  high-voltage  transformer 
with  a  boiling  liquid  hermetically  sealed 
in  its  case  may  seem  a  bit  radical  to  the 
iminitiated.  But  if  the  liquid  is  a  high* 
dielectric  fluorochemical,  like  that  used 
in  air  conditioning  systems,  the  idea 
begins  to  make  sense. 


As  the  vapor  comes  in  contact  with  the 
fan-cooled  surface  of  the  transformer  case 
it  condenses  to  a  liquid,  and  f;ets  rid  of 
its  heat  to  the  surrovuidlng  atmosphere. 


In  a  recent  project  completed  by  Raytheon 
engineers,  six  ounces  of  fluorochemical 
vapor  and  a  one-pound  fan  did  a  better 
cooling  Job  than  20  pounds  of  transformer 
oil.  Operating  temperatures  were  reduced 
as  much  as  75°  C. 


Our  engineers  will  be  glad 
to  initiate  you  in  the 
miniaturization  techniques 
made  possible  by  these 
versatile  coolant-dielec¬ 
trics.  Simply  contact: 


Raytheon  Manufacturing  Company 
Magnetic  Components  Department 
Section  6120 


Excellence  in  Electronics 


MATERIALS 

Epoxy  Casting  System.  Isochcin 
Resins  Corp.,  221  Oak  St.,  Provi¬ 
dence  9,  R.  I.  Technical  data  bul¬ 
letin  l')B-405-8167  covers  Isocast 
405,  a  general  purpose  100  percent 
solids,  filled  epoxy  resin  casting  sys¬ 
tem  which  may  lx;  used  oscr  a  wide 
temperature  range.  Circle  375  on 
Reader  Service  Card. 

Vt'ire  Markers.  North  Shore 
Nameplate,  Inc.,  214-27  Northern 
Blvd..  Bayside  61,  N.  Y.  An  8-page 
catalog  illustrates  and  describes  a 
wide  sarich-  of  standard  Speedv- 
Marx  wire  markers  available  on  in¬ 
stant-release  disjxnsing  cards. 
Circle  376  on  Reader  Service  Card. 


COMPONENTS 

High  Temperature  Switch.  Micro 
Switch.  Freeport,  Ill.  Data  sheet 
140  describes  a  new  switch,  said  to 
have  the  highest. available  electrical 
rating  for  its  size  of  any  switch 
designed  for  use  at  600  F.  Case, 
cover  and  plunger  of  the  desicc 
discussed  arc  molded  of  a  special 
type  of  glass-bonded  svnthetic  mica. 
Operating  characteristics,  electrical 
data  and  prices  are  covered.  Circle 
377  on  Reader  Service  Card. 

P-C  Connectors.  H.  II.  Buggie, 
Inc.,  P.O.  Box  817,  Toledo  1, 
Ohio.  A  24-page  catalog  dcscrilxs 
and  illustrates  a  standard  series  of 
printed  circuit  connectors,  and  lists 
many  sariables  that  base  been  de¬ 
signed  and  produced  for  specific 
applications.  Circle  378  on  Reader 
Service  Card. 

R-F  Filters.  Microphase  Corp., 
Box  1166,  Greenwich,  Conn.  Cata¬ 
log  C3-58  lists  a  number  of  stand¬ 
ard  low-pass  and  high-pass  filters 
of  the  block,  tubular  and  shell 
tvpes  operating  in  ranges  from  10 
me  to  12,000  me.  Circle  379  on 
Reader  Service  Card. 

Silicon  Semiconductors.  Hoff¬ 
man  Fdectronics  Corp.,  930  Pitner 
.\ve.,  Evanston,  111.  A  6-pagc  folder 
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the  Week 


contains  technical  data  on  general 
purpose  diodes,  glass  diixles,  zener 
diodes,  rectifiers,  zener  reference 
units,  zener  power  regulators  and 
solar  cells.  Circle  380  on  Reader 
Scrs  icc  Card. 


EQUIPMENT 

Diode  Tester.  Technitrol  Engi¬ 
neering  Co..  1951  E,.  Alleglienv 
Ave.,  Philadelphia  34,  Pa.  \  two- 
page  folder  covers  the  operating 
principles  of  the  model  1001  dy¬ 
namic  diode  tester  and  explains  the 
type  of  diode  charaeteristics  which 
can  be  analyzed,  sueh  as  forward 
and  back  resistance,  hysteresis  and 
stability.  Circle  381  on  Reader 
Service  Card. 

Magnetic  Voltage  Regulators. 
Sorensen  &•  Co.,  Inc.,  Richards 
Ave.,  South  Norwalk,  Conn.  .\ 
4-pagc  illustrated  brochure  fur¬ 
nishes  complete  technical  data  on 
the  .MVR  magnetic  soltagc  regu¬ 
lators.  It  covers  detailed  product 
description,  principles  of  operation, 
operating  instructions  and  mainte¬ 
nance.  Circle  382  on  Reader  Serv¬ 
ice  Card. 

Multichannel  Sampling.  General 
Devices,  Inc.,  P.  O.  Box  253. 
Princeton,  N.  ].,  announces  a  16- 
page  Ixwklet  on  electronic  and  elec¬ 
tromechanical  sampling  desices  for 
multichannel  instrumentation.  It 
contains  more  than  35  illustrations 
on  the  subject  of  selection  and  ap¬ 
plication  of  sampling  des  ices.  B(x>k- 
Ict  may  be  obtained  by  a  request  on 
company  letterhead. 


FACILITIES 

Facilities  Brochure,  .\utomation 
Dsnamics  Corp..  255  County  Road. 
Icnafly,  N.  J.  :\  tour-page  bro¬ 
chure  describes  services  offered  for 
development  and  construction  of 
electronic  equipment  for  measure 
ment,  communication,  computing 
and  control.  \  brief  outline  of  the 
facilities  and  thumbnail  sketches  of 
the  technical  leaders  are  presented. 
Circle  383  on  Reader  Sersice  Card. 


REDUCE 

BREAKDOWN  FAILURES 


The  use  of  a  thermo-plastic  insulation  material  has  resulted  in  an 
economically  priced  molded  carbon  resistor  of  markedly  improved 
endurance  and  long  term  stability. 

Type  N  resistors  subjected  to  several  one-hour  cycles  of  immer¬ 
sion  in  boiling  water while  DC  polarized  —  have  revealed  only 
negligible  changes  in  resistance.  Continuous  operations  at  ISO^C 
caused  no  damage  to  the  component. 

The  new  Type  N  resistor,  a  deposited  carbon  film  fired  onto  a 
porcelain  rod,  is  first  tropicalized  with  multiple  coatings  of  pancli- 
matic  lacquers  to  give  it  long  term  moisture  resistance,  and  is  then 
molded  in  a  thermo-plastic  material. 

This  molded  insulation  has  an  effective  resistance  in  the  order 
of  10“  ohms.  Its  inherent  thermal  conductivity  is  approximately 
ten  times  that  of  air,  resulting  in  substantially  improved  load  life 
under  conditions  involving  excessive  or  high  wattage  dissipation. 
Similarly,  Type  N  resistors  may  be  soldered  as  close  to  the  insula¬ 
tion  as  desired  without  fear  of  melting  or  deforming  the  cover. 

One  added  advantage  of  the  Type  N  is  that  the  original  markings 
on  the  resistor  body  remain  visible  and  legible  through  the  trans¬ 
parent  molded  material. 

Welwyn  Type  N  carbon  resistors  meet  the  requirements  specified 
by  MIL-R-10509B,  and  are  available  in  all  values,  ranging  from 
10  ohms  through  1  megohm.  For  complete  data  and  specifications 
write  to  Welwyn  International,  Inc.,  3355  Edgecliff  Terrace, 
Cleveland  11,  Ohio. 


8AMPLK8  AVAILABLE  ON  REQUE8T. 
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PLANTS  and  PEOPLE 


I  EC  Expands  Facilities 


Ground-breaking  ceremonies  were 
recently  held  to  initiate  work  on  a 
15,000-sq  ft  engineering  office  for 
Interstate  Electronics  Corp.  of 
Anaheim,  Calif. 

This  new  addition  will  increase 
the  company’s  total  floor  area  from 
56,000  to  71,000  sq  ft  of  engineer¬ 
ing,  manufacturing  and  office  space. 
It  supplements  the  existing  facili¬ 
ties,  which  include  an  electronic 
engineering  laboratory,  a  technical 
library  and  an  instrument  calibra¬ 
tion  laboratory. 

Headed  by  Paul  H.  Reedy,  presi¬ 
dent  (shown  at  left  with,  1  to  r, 
Frank  E.  Booth,  vice  chairman  of 
board;  L.  Delford  h’cddcrman, 
chairman  of  board;  Charles  A. 
Pearson,  Anaheim  mayor;  John  E. 
Kostcr,  board  member),  the  firm 


Three  British  scientists  will  re¬ 
ceive  John  Price  \V’etherill  Medals 
from  The  Franklin  Institute  of 
Philadelphia  at  Institute  ceremonies 
next  Wednesday. 

Slated  for  the  awards  are  John  T. 
Randall,  W'^heatstone  professor  of 
physics  at  the  University  of  Lon¬ 
don,  King’s  College;  Henry  A.  H. 
Boot,  a  senior  principal  scientific 
officer  at  the  Services  Electronics 
Research  Laboratory,  Baldock;  and 
James  Sayers,  professor  of  electron 
physics  at  the  University  of  Bir¬ 
mingham. 

Medal  citations  to  the  three 


has  enjoyed  a  rapid  growth. 

Inaugurated  with  three  people  in 
January  1956,  the  company  now 
employs  more  than  270,  and  has 
a  current  backlog  of  over  S4  mil¬ 
lion. 

Interstate  Electronics  is  engaged 
in  the  field  of  advanced  eommuni- 
cations  and  missile  test  range  in¬ 
strumentation,  and  is  a  prime  con¬ 
tractor  for  Polaris  fleet  ballistic 
missile  instrumentation. 

Augmenting  the  firm’s  electronic 
engineering  endeavors  are  two  new 
departments:  Aeronautics,  directed 
by  Frank  G.  Denison,  and  I’ele- 
vision,  directed  by  James  J.  Reeves. 
.\n  intensive  R&D  program  has 
been  initiated  in  the  field  of  spe¬ 
cialized  closed-circuit  tv  with 
unique  medical  adaptations. 


scientists  read:  “For  their  basic  dc- 
selopments  which  provided  the  first 
useful  highpower  pulsed  micro- 
wave  magnetron,  and  which  estab¬ 
lished  the  fundamental  principles 
upon  which  all  later  developments 
in  this  field  were  based.’’ 

CEC  Fills  Three 
Major  Posts 

Three  major  appointments  in  the 
Central  Engineering  Division,  Con¬ 
solidated  Electrodynamics  Corp., 


Pasadena,  Calif.,  were  recently  an¬ 
nounced  by  Joseph  H.  Liincor,  Jr., 
v  ice  president  in  eharge  of  develop¬ 
ment. 

Francis  T.  Greenup,  formerly 
chief  product  engineer,  is  named 
manager  of  engineering  services 
and  manager  of  the  Aleetra  Depart¬ 
ment,  which  designs  and  manufac¬ 
tures  CEC’s  Aleetra  line  of  port¬ 
able  test  instruments. 

George  M.  Slocomb  is  promoted 
from  supervisory  principal  engi¬ 
neer  to  assistant  chief  development 
engineer. 

E.  James  Penrose  is  named  ad¬ 
ministrative  manager.  He  was  for¬ 
merly  assistant  to  1.4mcor. 


Nolan  Takes 
New  Position 

'The  Pacific  Division  of  Bendix 
Aviation  Corp.,  N.  Hollywood, 
Calif.,  has  appointed  Fxlward  L. 
Nolan  as  radar  applications  engi- 
nt'er  with  responsibility  for  sales 
promotion  of  the  aimpany’s  line  of 
airborne  radar  for  the  military. 
With  the  aimpany  since  1951, 
Nolan  has  headed  the  applications 
and  field  engineering  group  in  radar 
engineering  for  the  past  two  years. 


Burton  Moves 
To  Avco's  RAD 

Appointmen  i  of  Charles  J.  Burton 
as  vice  president  is  announced  by 
Avco  Research  ami  Advanced  De¬ 
velopment  Division.  He  moves  to 
Avco  RAD  from  Barnes  Engineer- 


Honor  British  Scientists 


ISO 
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Simplify  deslpn 
^^peed  production 
^ave  money 


You  can  save  many  expensive  engineering  hours 
because  designers  no  longer  need  to  plow  through 
thousands  of  eyelet  sjiecificationa.  Over  20  years’ 
ex|)crience  has  shown  that  a  very  high  (lercentage 
of  all  eyelet  work  can  be  done  with  the  7  United 
Standard  diameters. 


!•  Sf  III  n»t  SC  «un 

lit*  V*t  MtMItMt  (I)  t*«r*l 

Ofmmm  (ft/Sn 

lit*  *••**»  m  •t(*>b*ri  vlNCK  Hi^pm 
Mtlicn  iMtftll 


Vnly  7  %mtm  of  tools  tor  alt  ifto  siSos 
All  •y*l*te  In  •ach  column  sat  by 
aama  tools. 
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Only  SEVEN  seta  of  tools  needed  for  all  65  sizes! 
This  means  that  tooling  is  reduc'ed  as  much  as  90%. 
With  United’s  closely  co-ordinated  system  of  Stand¬ 
ardized  Eyelets  and  Eyeleting  machines,  eyelet  grip 
can  be  increased  as  much  as  1000%  (for  instani'c, 
from  .093'  to  .437')  without  a  single  change  in  drill, 
punch,  or  setting  tool.  Result:  greatly  reduced  in¬ 
stalled  costa  and  true  fastener  economy. 

Purcha.sing  problems  are  eliminated.  United  Stand¬ 
ardized  Eyelets  are  carried  in  stock  at  key  (mints: 
United’s  Shelton  Eyelet  Division  (ilant  near  New 
York  and  branch  offices  in  Chicago  and  Los  Angeles. 
Low  eyelet  costs  for  you  are  ensured  by  United’s 
constant  high  volume  production  on  a  relatively 
small  number  of  sizes. 

Inventory  is  greatly  simfilified.  Fewer  sizes  do  more 
jobs.  Actual  ex(jerience  of  thousands  of  users  for  over 
two  decades  has  shown  that  United  Standardized 
Eyelets  and  co-ordinated  Eyeleting  machines  can 


reduce  the  number  of  eyelet  sizes  carried  in  stock 
an  average  of  66%%. 

PrecLsion  made  in  standard  increments  of  1/32'  in 
both  barrel  O.D.  and  length,  each  one  of  the  65 
United  Standardized  Eyelet  sizes  has  a  standard  re- 
lationshif)  in  dimension  and  ()ro|X)rtion  to  every  other 
eyelet  in  the  series.  They  are  designed  to  save  you 
money.  Start  to-day  to  enjoy  the  advantages  of 
United’s  Standardized  Eyelets.  Write  or  call  us  for 
complete  information. 

N«w  Catalog  Complete  8{)ecification8  of  all 

phasea  of  United’s  co-ordinated  system  of  eyelets,  eyelet¬ 
ing  machines,  setting  tools.  Also  includes  data  on  special 
eyelets  and  metal  stampings. 


iiJTnrTSi 


SHOE  MACHINERY  CORPORATION 

BOSTON  7,  MASSACHUBBTTS 


Braneket :  ATLANTA,  OA.  •  CmCAOO.  ILL.  •  CINCINNATI.  CLBVBLANIt  And  COLUMBUS.  OHIO  •  DALLAS.  TBXAS  •  RABBISBUIIO.  PA.  •  JOHNSON  CtTT,  N.  T.  •  LOS  ANGBLBS. 
CAUP.  •  LVNCHBUBO.  VA.  •  MILWAUBBB,  WISC.  •  NASHVILLK.  TBNN.  •  NBW  YORK.  N.  Y.  •  PHILADBLPHIA.  PA.  •  BOCHBSrBB.  N.  T.  •  ST.  LOUIS.  MO. 


ELECTRONICS  engineering  issue  —  October  10,  1958 


CIRCLE  213  READERS  SERVICE  CARD 


181 


TRANSISTOR  MtpMfHT 

DIODE  MACHINERY 
AUTOMATIC  OR 
SEMI-AUTOMATIC 

FO»  Twwisrow  and  OlOOes 
a  station  Moexmc  40  tmmmms  sMuats 


Feirn  Takes 
New  Post 

Appointment  of  Fred  C.  Feirn 
as  applications  engineer  for  prox¬ 
imity  transducer  systems  has  been 
announced  by  Electro  Products 
Laboratories,  Chicago,  Ill.  In  this 
capacity  he  will  develop  special 
applications  of  proximih'  trans¬ 
ducers  for  uses  in  which  standard 
systems  do  not  apply. 

Before  taking  this  position,  Feirn 
had  been  associated  with  Magna- 
flux  in  the  development  of  mag¬ 
netic  circuitry  for  determining 
flaws  in  metals. 


ire's  PGAAE 

Names  Two 

F.  Speakm.vn,  manager  of 
planning,  RCA  Defense  Electronic 
Products,  Camden,  N.  ).,  has  been 
named  chairman  of  the  adminis¬ 
trative  committee.  Professional 
Group  on  Military  Fllectronics, 
IRE. 

R.  R.  W'elsh,  manager  of  the 
Camden  office  of  RCA’s  W'est 


Transistorized 

FREQUENCY 

STANDARDS 

^  Provid*  ttoMa  fraciuaiKy 

tourca  for  mittila  ra^uiramanta 
I  LieM  waighl— tm«H  tlxa 

RwMadixad  far  mUtlla  tarvica 

Compact,  ruKKcd,  completely  tran¬ 
sistorized  units  .  .  .  consisting  of 
crystal  controlled  oscillator, six 
binary  counter  staites  and  tuned 
power  output  stage.  Provides  preci¬ 
sion  time  and  frequency  reference. 
Proved  out  in  current  missile  proj¬ 
ects  by  all  three  armed  services. 
Various  freriuencies  and  accuracies 
are  available  as  re()uired. 

-  TYPICAL  SPECIFICATIONS 

Typa  TFS-400-2tD 


Output  Fraqwancy  . 
Fraquancy  Accuracy 
Undar  tha  following 
condition*: 
tamparoturo.  •  • 
voltoga  voriotion 
vibration  •  .  •  • 
Output  Powof  •  .  . 
Output  Impadanca . 
Input  Voltoga  ... 
Input  Powar  ... 
Haalar  VoHaga  .  . 
Haatar  Powar  .  ,  . 
Size . 


400  CPS 

«*«  0.002% 


0  to  -I-60X 

25  to  30  VDC 

0  to  2000  CPS  ©  10O 

SO  Milliwatts 

•0  Ohms 

2«  Volts  DQ 

I  Wott  ' 

2S  VoHf  DC 
3  Want  DC 
4'/^"  long  X  1%*^ 
diomatar 

I I  Ouncas 


Writ*  for  data  shaat  or  information  on 
your  6x>ecific  requirements. 


EISLER  VERTICAL 
SPOT  WELDERS 

MADE  IN  SIZES  1—2— 3— 5  KVA 

WITH  OR  WITHOUT  TRANSFORMER  OR  TIMER 
S«nt  to  Any  Rodio  Tub*  Moniifocturnr 
in  U.S.A.  on  o  90  Doy  Froo  Triol  Eosit. 


efSLBff  VERTICAL 


POT  WELOER 


ing  Co.,  where  he  was  vice  presi¬ 
dent  since  19?2.  Prcviouslv,  he  had 
been  with  American  Optical  and 
.\mcrican  Cyanamid. 

Burton  specializes  in  electron 
microscopy  and  ultrasonics,  is  work¬ 
ing  at  .\vco  R.\D’s  new  center  in 
Wilmington,  Mass. 


Sand  for  Catalog  Dr.  Chat.  Eisfer,  M.  E.  Foundtr 
CHAS.  EISLER.  JR.,  PRES. 

EISLER  ENGINEERING  CO..  INC. 

751  So.  13th  St.  NEWARK  3,  N.  J. 


Coast  Electronic  Products  Depart¬ 
ment,  becomes  committee  secretary. 

Speakman  and  Welsh  succeed, 
respectively,  Willis  E,  Cleaves  of 


^JJeAlcjiunA  Ijon^acladhij 

I  Incorporatod  1935  ^ 

4241  Fulton  Parkway  *  Cleveland  9, 0. 
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H«ad  Oiamatart 


A  NEW  FASTENER.. .A  NEW  TYPE  OF  FASTENER 


DIE  CAST  ROUND-HEAD 

NUTS* SCREWS 

.  witOffiC’s  exclusive 

WIDE  GRiNfeature  ^ 


Bcndix  Aviation.  Towson,  Md., 
and  Carl  R.  BuncIi,  Aeronautical 
Radio.  Inc.,  Washington,  D.  C. 

I'hc  professional  group  on  luili- 
tar)'  electronics  reports  periodically 
to  the  general  IRK  membership  on 
conditions  snthin  the  military- 
electronics  industry. 

Both  Speakman  and  W'elsh  were 
appointed  for  one-year  terms. 


Microsonics,  Inc., 
Hires  Federico 

New  ADntiiON  to  the  engineering 
staff  of  Microsonics,  Inc.,  Ilingham, 
Mass.,  is  Gennaro  S.  I  cdcrico.  lie 
will  work  on  ultrasonic  solid  delay 
linc  design  and  deselopmcnt. 

F-'cderico  was  formerly  a  senior 
engineer  on  prototype  research  for 
the  Corning  Class  Works. 


Jordan  Joins 
Gulton  Industries 

Appoini.ment  of  ).  Paul  Jordan  as 
assistant  to  the  president  of  Gulton 
Industries,  Inc.,  Mctuchcn.  N.  J., 
is  announced.  lie  joins  the  com- 
panv  in  the  capacits'  of  a  scientific 
ccKirdinator,  rcsjxmsibic  for  tech¬ 
nical  planning  on  government  and 
conip.iny  sponsored  programs. 

Puring  his  employment  with 
(ieneral  Klectric  Co.,  over  the  past 
20  scars,  Jordan  speciali/cd  in  elec¬ 
tronics  and  physics  and  sened  as 


SUSTAINING 


S  LEADERSHIP  IN  THE  FIELD  OF  ANALOG  COMPUTING 


Md 


E 


f 


fcW.*; 
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STODDART 

COAXIAL  ATTENUATORS 
AND  TERMINATIONS 

made  with  exclusive  Stoddart 
Filmistors  for  highly  accurate 
and  stable  resistive  values  from 
dc  to  3000  me. 


2,  6  and  10-position 

TURRET  ATTENUATORS 

with  simple  "PULL-TURN-PUSH’ 
operation,  small  and  rugged. 


Proteettd  un^r 
Stodd«rt  PAttfttt 


ATTENUATOR  PADS 


Available  in  any  conceivable  combina¬ 
tion  of  male  and  female  Type  C  and 
Type  N  connectors.  Maximum  length  of 
3'  for  any  attenuation  value. 

GENERAL  SPECIFICATIONS 
VSWR:  Less  than  1.2  to  3000  me. 
Characteristic  Impedance;  50  ohms. 
Attenuation  Value:  Any  value  from  0  db 
to  60  db  including  fractional  values. 
Accuracy:  ±  0.5  db^  values  above  50  db 
have  rated  accuracy  of  attenuation 
through  1000  me  only. 

Power  Rating:  1.0  watt  sine  wave. 


COAXIAL  TERMINATIONS 


Small-stable-50  or  70  ohms 

Mt-Watt;  50  ohms  impedance,  TNC  or 
BNC  connectors,  dc  to  1000  me,  t^R 
less  than  1.2. 

1-Watt;  50  ohms  impedance,  dc  to  3000 

I  me  or  dc  to  7000  me.  Type  N  or  Type  C 
connectors,  male  or  female;  VSWR  less 
than  1.2,  70  ohm.  Type  N,  male  or 
female  terminations  available. 

Fast  delivery  on  all  items. 

Send  for  complete  literature. 

STODDART 

AIRCRAFT  RADIO  CO.,  INC, 
6644  Santa  Monica  Blvd.,  Hollywood  38,  Calif. 
Hollywood  4-9292 
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a  consulting  engineer;  manager. 
Physical  Electronics  Section;  sec¬ 
tion  engineer  and  special  assign¬ 
ments  engineer. 


There's  a 
JEWEL  BEARING 

to  fit  Your  NeedI 


Garcelon  Joins 
El-Tronics,  Inc. 

Continuing  its  management  build¬ 
ing  program,  made  necessary  bv 
acquiring  three  companies  in  the 
past  18  months,  El-Tronics,  Inc. 
has  appiointed  Fred  H.  Garcelon  j 
to  the  jxisition  of  executive  vice  ' 
president. 

Garcelon  comes  to  El-Tronics 
after  9  years  with  CBS-Hytron  | 
where  he  was  general  sales  manager  j 
of  transistor  operations. 

Located  in  Fl-Tronics’  executive 
offices  in  Philadelphia,  his  duties 
will  embrace  all  company  divisions: 
.\lwac  Computer  Division,  Los 
.\ngeles,  Calif.;  Wanen  Compon¬ 
ent  Division,  Warren,  Pa.;  and  the 
Parkchester  Machine  Division, 
Mavficld,  Pa. 


RCA  Appoints 
New  Managers 

The  engineering  dejjartment  of 
the  RCA  Semiconductor  and  Ma¬ 
terials  Division  has  announced 
three  appointments. 

B.V.  Dale,  w'ho  was  chief  en¬ 
gineer  of  the  former  RCA  Com¬ 
ponents  Division,  has  been  named 
manager.  Modules  Engineering.  i 
F.E.  Vinal,  previously  managci, 
RCA  Materials  Advanced  Develop¬ 
ment  Laboratory,  was  appointed 
manager.  Materials  Engineering. 

D.IL  Wamsley,  former  manager, 

October  10, 


Bird  can  supply  you  with  sapphire  and 
borrosilicate  glass  precision  jewel  bearings  in 
a  wide  range  of  standard  types,  sires,  and 
complete  assemblies  —  or,  custom-built  to 
your  specifications.  Special  mounting  tech¬ 
niques  provide  exact  tolerance  jewel  assem¬ 
blies.  mounted  or  set  in  bushings  or  screws, 
ready  for  assembling  into  your  product  without 
further  inspection.  Jewels  mounted  with  re¬ 
silient  silicone  rubber  or  spring  cushions 
provide  additional  protection  to  shock  and 
vibration. 

Because  of  the  exact  tolerances,  maintaihed 
through  the  most  rigid  quality-control  methods. 
Bird  jewels  are  u^  by  the  foremost  manu¬ 
facturers  of  electrical,  aircraft,  and  timing 
instruments  —  and  recorders. 

Typical  products  include: 

Aircraft  InsIrummU 

Weather  Recorders 

Ammeters 

Voltmeters 

Wattmeters 

Compasses 

Dial  Gages 

Timers 

Test  &  Recording  Instruments 
Marine  Instruments 

*Illustraled  —  Concentricity  check  of 
mounted  ring  jevels  —  one  of  the 
inspection  processes  tn  Bird’s  quality 
control  program. 

Our  engineering  staff  is  at  your  service  for  all 
smalt  bearing  problems.  A  request  on  your 
letterhead  for  Bulletin  100-6  will  receive  our 
prompt  attention. 

I  SRRUCE  ST,.  WALTHAM  54.  MASS. 

SAPPHIRE  &  GLASS  JEWELS 
PRECISION  GLASS  GRINDING 
JEWEL  MOUNTING  &  ASSEMBLY 
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It's  a  MUST! 

II  you  sell  to  the  $7  billion  electronics  industry,  you'll  wont  a 
free  copy  of  electronics  MARKET  MEDIA  FILE. 

What  are  the  prospects  for: 

MILITARY  ELECTRONICS? 

REPLACEMENT  ELECTRONICS? 

HOME  ELECTRONICS? 

INDUSTRIAL  ELECTRONICS? 

Who  are  the 

BUYING  INFLUENCES? 

Why  ore  more  than  9.000  men  who  make  the  buying  decisions 
for  30  giant  companies  subscribers  to  electronics?  .  .  .  and  what 
does  that  mean  to  your  advertising  dollar? 

The  1958  electronics  MARKET  MEDIA  FILE  gives  the  answers  in 
12  fact-packed  pages  that  you  will  refer  to  time  and  again 
throughout  the  year. 


Send  for  yo\ir  free  copy  today. 


iBC 


A  McGRAW-HIlL  PUBUCATION,  330  W.  42nil  St.  New  YorA  36.  N.  Y. 


CISCLI  37«  SIADISS  SISVICI  CASD 


your  Inquiries  to  Advertisers 
Will  Have  Special  Value  . . . 

—for  you— the  odvertiser— and  the  publisher,  if  you  mention 
this  publication.  Advertisers  value  highly  this  evidence  of 
the  publication  you  read.  Satisfied  advertisers  enable  the 
publisher  to  secure  more  advertisers  and— more  advertisers 
mean  more  information  on  more  products  or  better  service 
—more  value— to  YOU. 


presents  a 

comprehensive  line  of 

threaded 
ferrite  slugs 

for 

permeability  tuning 


Ferrites  are  the  finest  material  for  tuning  slugs 
wherever  a  high-Q.  high-permeability  core  is 
required  and  space  is  at  a  premium.  These 
Ferroxcube  tuning  slugs  hove  been  specifically 
developed  for  the  permeability  tuning  of  in¬ 
ductors,  filters  and  transformers  in  the  1  kc  to 
4  Me  frequency  range.  They  come  in  a  large 
variety  of  sizes  and  threads,  and  have  been 
found  particularly  useful  for  final  inductance 
odjustments  on  filters  with  ferrite  pot  cores. 
The  screwdriver  slot  in  the  slugs  runs  all  the 
way  through  the  core  for  simpler  coil  assem¬ 
bly  and  easy  adjustability  at  either  end.  All 
Ferroxcube  threaded  slugs  are  furnished 
complete  with  self-threading  coil  forms  of 
phenolic-impregnated  tubing. 


Per  complef*  rfolo,  ei  wll  o>  Intormotioti  on  ttie 
tYOilohilitf  of  qMCitic  tfp9t  and  tixar,  ■rritt  re.- 

FERROXCUBE  CORR  OF  AMERICA 

60G  East  Bridge  Street,  Sougerties,  New  York 
CIRCLE  271  READERS  SERVICE  CARD 
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PORTABLE  D'ARSONVAL 


GALVANOMETER 


FOR  MEASURING  LIGHT  reflectance 
'and  color,  the  Photovolt  Corporation 
pf  New  York  uses  o  Model  600  G-M 
Galvanometer  for  its  popular  Reflec¬ 
tion  Meter  (left).  Whatever  your  own 
particular  instrument  field,  you  con 
achieve  this  same  self-contained 
portability,  ruggedness  and  high  sen¬ 
sitivity  with  G-M,  Golvonometers. 
Complete  catalog  on  request. 


Engineering  Department,  becomes 
manager.  Semiconductor  Engineer¬ 
ing. 

Dale  and  W'amslcy  will  have 
their  headquarters  at  the  Somer¬ 
ville.  N.|.,  plant.  Vinal  will  remain 
at  the  RC.\  facilit}'  in  Needham 
Heights,  Mass. 


News  of  Reps 

GPL  closed<ircuit  h-  equipment 
is  now  being  handled  in  Colorado, 
Utah  and  Wyoming  by  the  Paul 
R.  Posakonv  Co. 


Dejur-Amsco  Corp.  has  appointed 
the  following  sales  reps: 

Logan  and  Stone  Co.  to  oover 
the  northern  California  territors" 
Jerry  Deere  Associates  for  the 
states  of  Utah,  Colorado,  New 
Mexico  and  Arizona. 


Gene  French  Co.  is  named  to 
carry  the  electronic  instrument  line 
of  Bclleville-Hexem  Corp.,  Los 
Catos.  Calif.,  in  New  Mexico, 
Colorado,  Utah  and  parts  of  south¬ 
ern  Nevada  and  northwest  Texas. 


4336  NOtTH  KNOX  AVE.,  CHICAGO  41 
CIRCLE  204  READERS  SERVICE  CARD 


Apjxrintment  of  the  Merrill  Frank¬ 
lin  Co.  as  sales  reps  in  Minnesota, 
North  Dakota.  South  Dakota,  and 
the  western  part  of  Wisconsin,  is 
announced  by  IX'ltimc,  Inc., 
Mamaroneck,  N.  Y. 


intnLinM  transistor  coolers 


Electro  'Fee  Corp.,  South  Hacken¬ 
sack.  N.  J.,  has  two  new  reps; 

Northport  Engineering,  Inc.,  will 
handle  sales  in  Minnesota,  North 
Dakota,  South  Dakota.  Wisconsin, 
counties  of  Bayhcld.  Sawyer.  Rusk. 
Chippewa,  Eau  Claire,  Trempea¬ 
leau  and  L'l  Crosse  and  all  west  of 
these. 

I'hc  Hilkcr  Co.  will  co\er  North 
Carolina.  South  Carolina,  Georgia. 
Kentucky,  Tennessee,  Alabama  and 
Mississippi. 


standardized  for  immediate  shipment 
in  module  and  strip  form 


Computer  Engineering  Associates, 
Inc.,  Pasadena,  Calif.,  appoints 
Landfcar  Enterprises  as  reps  for 
New  York  State,  south  of  Kings¬ 
ton,  and  for  northern  New  Jersey. 


These  compact,  lightweight  aluminum  units 
prevent  thetmal  runaway  in  electronic  circuits 
.  .  .  hold  transistor  junction  temperature  safely 
within  design  limits.  Heat  is  conducted 
through  the  case  mounting  plate  and  is  dissi¬ 
pated  by  cooling  air  passing  through  the  hns. 

Modine  Bulletin  ID- 158  contains  perform¬ 
ance  data  and  application  information  on  these 
cflicicnt  coolers.  For  full  details  on  standard 
and  custom-built  models,  write  Electronic 
Cooling  Dept.,  Modine  Manufacturing  Co., 
1602  DeKoven.  Avenue,  Racine,  Wisconsin. 


Seczak  compouents  of  U.  M.  &'  F. 
Mfg.  Co.,  North  Hollywood,  Calif., 
will  be  sold  in  southern  California 
and  .\rizona  by  Paeilic  E'leetro- 
Salcs,  Inc. 


MANUPACTUNINO  COMPANY 
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Reliable 

Micro- Miniature 


Rotary 

Relay  Design 


1.  Balanced  rotary  element  with 
.  radial  thrust  bearings  at  both 

ends  of  shaft,  operated  by  the 
balanced  pull  of  twin  coils  — 
minimizes  effect  of  gravity,  shock 
and  vibration,  permitting  reli> 
able  operation  where  other  re¬ 
lays  fail. 

2.  Rugged  frame  and  header  as¬ 
sembly  of  bridge  type  construc¬ 
tion— minimizes  distortion  and 
permits  reliable  operation  un¬ 
der  vibration,  shock  and  tem¬ 
perature  extremes. 

3.  Permanently  adjusted  and  her¬ 
metically  sealed  under  ideal  con¬ 
ditions— safe  from  contamina¬ 
tion. 

Many  other  refinements  advance 
reliability  to  meet  critical  demands. 

Available  to  meet  applicable  mili¬ 
tary  specifications. 

Literature  mailed  promptly  on  re¬ 
quest.  Inquiries  for  relays  to  meet 
specified  conditions  given  special 
attention. 


MAGNECRAFT 

Electric  Company 


^350BW.  Grand,  Chicago  51,  III. 
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NEW  BOOKS 
Network  Synthesis 

Bv  D.  F.  lUl  ILK.  IR. 

John  Wilcv  and  Sons  Inc.,  S’cw 
York.  19?8,  l.l'S  p.  SZT.^O. 

I'liK  most  signific<int  single  fact 
alxnit  this  huge  volume  on  net¬ 
work  s\nthcsis  is  the  care  taken  by 
the  author  in  pnniding  an  imprev 
sivt  tre-atment  of  concepts  relating 
to  the  synthesis  of  two-termmal 
networks.  His  able  and  straight- 
fonvard  discussions  of  many  topics 
are  neatly  integrated  into  a  pro- 
MKative  acaiunt  of  the  evolution 
of  modern  network  theory. 

.Mthough  this  initial  volume 
stresses  only  the  two-terminal  net¬ 
work.  many  fundamental  ideas  are 
presented  gennane  to  the  synthesis 
of  four-terminal  networks  which 
the  author  plans  to  develop  as  a 
second  volume  later  on. 

Backgronnd-The  book  is  admir¬ 
ably  suited  for  the  designer  of  low- 
frequency  electrical  networks  of  the 
linear  passive  bilateral  varietv.  Be¬ 
fore  the  middle  twenties,  the  de¬ 
signer  relied  solelv  u|x»n  the  laws 
of  Kirehhoff  to  yield  important  in¬ 
formation  on  the  behavior  of  linear 
networks.  These  laws,  6rst  pub¬ 
lished  in  1845,  provided  a  Ixisie 
mathematical  approach  to  the  prob¬ 
lem  of  network  anaivsis  and  led  to 
the  concept  of  complex  impedance. 
In  the  middle  twenties,  synthesis 
ideas  began  to  emerge  through  the 
earlv  ef!«>rts  of  C.  .\.  Campixll. 
K.  .\I.  Foster,  and  W.  Cauer.  'I  he 
added  stimulus  came  from  ( )tto 
Brune  who  in  1950  supplied  the 
concept  of  physical  reali/abilitv  and 
sparked  the  development  of  net¬ 
work  synthesis  as  a  direct  appro,ich 
to  the  design  of  networks  to  meet 
prescrilxd  conditions. 

Basically,  the  brxik  is  intended 
as  reference  material  for  a  first-venu 
graduate  course.  In  a  nicely  b;il- 
anced  arrangement,  the  1  5  chapters 
fall  into  three  general  areas  of 
consideration:  analysis  and  mathe¬ 
matical  formulations,  introducing 
the  reader  to  the  complex-frequeiicv 
variable  and  positive-real  functions; 
projxrtics  of  driving-jxiint  imped¬ 
ances  and  procedures  for  synthesiz¬ 
ing  R-L,  I,-C,  R-C  and  RLC  struc¬ 
tures;  the  approximation  problem 
with  emphasis  on  the  potential 
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MERCURY  VAPOR  RECTIFIER 

with 

these 

Ampervx 


•  tti waded  removable  plate  cap 

•  improved  heat  disaipation 

•  compact  bulb  size 

•  no  loose  base  problems 

•  direct  interchangeability  with 
the  866 


MAXIMUM  OUTPUTS  IN  TYPICAL  CIRCUITS 


AC 

lapel 

Veits 

RMS 

DC 

Oatpet 

Veits  te 
Filter 

Mai.  DC 
Lead 
Carreat 
Raws. 

Single  prase  FmM 
(2  Tubes) 

3535* 

3180 

.5 

Sinile-Ptiase  Full  Wave 
Srioie  (4  Tubes) 

7070t 

6360 

.5 

Three-Phase  Half  Wave 
(3  Tubes) 

47101 

4780  ^ 

.75 

Three-Phase  Double 
Y-Parallcl  (6  Tubes) 

4oao< 

4780 

1.5 

Three-Phase  Full  Wave 
(6  Tubes) 

4080} 

9570 

.75 

•per  tube  Oot*i  tper  leg 


Other  Ampwpwx  rep/acement  favorrtat: 

S894  Hiih-sensitivity  VHF/UHF  twin 
tetrode;  40  W  anode  dissipation 

6260  Hi|h-sensitivlty  VNF/UHF  twin 
tetrode;  14  W  anode  dissipation 

6939  Miniature  UHF  twin  tetrode; 

5  W  anode  dissipation 

6146  Hish-sensitivity  beam  power  tube 

a*A  yewr  dlsfrlbvter 
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analog).  Each  chapter  is  thor¬ 
oughly  documented  and  ineticii- 
ously  detailed  with  a  wealth  of 
illustrative  examples  and  problems. 

Range  of  topics— The  first  chap¬ 
ter  is  an  engaging  introduction  to 
basic  network  philosophies.  It  is 
followed  by  a  chapter  on  analysis 
techniques  inxohing  the  loop  and 
node  methods,  concepts  of  dualitv 
and  circuit  theorems.  In  the  third 
chapter,  mathematical  representa¬ 
tions  of  the  independent  variable 
are  described  which  lead  to  a  gen¬ 
eralized  approach  involving  fre- 
quenc\-  as  a  complex  variable.  'I’hc 
rest  of  the  chapter  is  devoted  to  a 
practical  treatment  of  function 
theoiy .  The  next  chapter  on  cnergx 
consideration  utilizes  the  complex 
frequency  variable  to  derixe  broad  | 
properties  of  two-terminal  netxvorks  I 
and  dexelops  the  concept  of  posi-  j 
tixe-real  functions. 

Since  driving-jxiint  immittance 
functions  of  passixe  structures  .ttc 
necessarilv  rational  and  positixe- 
rcal,  the  fifth  chapter  concentrates 
on  necessarv  properties  for  physical 
reality.  In  the  sixth  chapter,  the 
synthesis  of  L-C  functions  is  de- 
xelojxd  from  the  separation  prop¬ 
erty  of  pKiles  and  zeros  along  the 
imaginary  axis  of  the  complex  fre¬ 
quency  plane.  Bv  means  of  partial 
fraction  and  continued  fraction  ex¬ 
pansions,  canonic  networks  are 
exaluated.  The  technique  is  ex¬ 
tended  to  R-C  and  R-I.  functions 
in  the  seventh  chapter. 

riiree  extensixe  chapters  folloxv 
on  additional  properties  of  Rl.C 
functions  and  on  a  general  synthe¬ 
sis  procedure  which  relies  upon  the 
removal  of  reactance,  susceptance, 
resistance  and  conductance  along 
the  real  frequency  axis  of  the  com¬ 
plex  frequency’  plane  as  preliminary 
steps  in  achieving  a  final  synthesis. 
These  steps  are  accomplished  by  a 
procedure  which  assures  that  tlie 
reduced  function  remains  positive- 
real  throughout  the  process.  A 
special  point  is  made  of  the  fact 
that  the  real  part  and  the  imaginary 
part  of  a  reduced  driving-point  im¬ 
mittance  are  interrelated.  Various 
methods  are  then  presented  which 
yield  a  final  synthesis.  Tliesc  are 
based  uprin  contributions  by  Brunc 
and  Darlington  involving  perfectly 
coupled  coils  and  contributions  by 
Bott  and  Duffin  xvhich  lead  to  a 
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realization  without  nnitiial  induct¬ 
ance  but  requiring  a  larger  number 
of  elements. 

Certain  c'soteric  considerations 
relating  to  applications  and  net¬ 
work  construction  arc  dealt  with  in 
chapters  11  and  12. 

Approximation  Techniques— lire 
remaining  chapters  are  concerned 
with  approximation  techniques  for 
evohing  realiziible  functions  whose 
frequence’  behasiors  are  acceptably 
close  to  requirements.  'ITic  author 
explores  a  satiety  of  techniques, 
such  as.  trial  and  error  attacks, 
luethixl  of  least  squares,  the  Taylor 
approximation,  Pad6  prrKcdure, 
Chebyshes’  polynomials,  the  use  of 
weighting  functions  and  practical 
difficulties  which  may  arise  in  select¬ 
ing  an  optimum  approximation. 

ITie  analogy  between  complex- 
s  ariable  theors  and  twcvdimensional  ! 
potential  theors-  is  fully  exploited  j 
from  basic  considerations  of  po-  I 
tential  functions.  Usable  results 
arc  derived  and  applied  to  approxi¬ 
mating  a  constant.  Further  exten¬ 
sions  will  be  covered  in  Volume  II. 

I  Tie  last  chapter  presents  a  re- 
siew  of  deseloped  principles  and 
applies  them  to  a  fess’  unifying  ex¬ 
amples.  It  is  followed  by  three  ap- 
|x.‘ndices.  The  last  contains  a  bibli¬ 
ography  svhich  is  sers'  much  up  to 
date. 

'ITiroughout  the  book,  the  author 
makes  a  scry  strong  attempt  to  hold 
the  reader’s  attention  by  interject¬ 
ing  challenging  remarks  and  by  pro- 
siding  concise  summaries,  cxmchi- 
sions,  discussions,  reviews,  recapitu¬ 
lations,  and  retrospects  at  strategic 
IiKations.  Tlic  treatment  is  rather 
lucid  and  rescaling.  However,  there 
is  no  pretense  of  completeness  esen 
though  the  book  is  quite  large.  As 
a  whole,  it  will  prove  to  be  an  ex¬ 
cellent  addition  to  the  literature 
and  should  enjoy  wide  acceptance. 

— Anthony  B.  Giord.sno,  Poly¬ 
technic  Institute  .  of  Brooklyn, 
Brooklyn,  N.  Y. 
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V’orschaitgenicte  and  Schaltungcn  fur 
Lcuchstofliampcn.  By  C.  Sturm; 
Brown  Bown  &  Cic  .\G.,  Mannc- 
hcini,  C^rmaiiy,  1957,  572  p.  'I'his 
worthy  pocket-size  handbook  covers 
almost  every  aspect  of  fluorescent 
lamp  characteristics  and  applications 
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for  precision  data  handling  systems 
such  as  the  Beckman  112  Data  Proc¬ 
essing  Computer.  Statham  Model 
IPG60  pressure  transducers  are 
specified  in  this  system,  providing 
basic  information  signals  which  are 
accurate  within  Complete 

data  on  the  Model  IPG60,  or  infor¬ 
mation  on  other  Statham  instru¬ 
ments,  are  available  upon  request. 
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including  starting  arrangements,  sta¬ 
bilization.  brightness  control,  eco¬ 
nomic  considerations,  fading  of  dyed 
materials  from  ultraviolet  radiation 
and  health  hazards  from  fluorescent 
sources.  References  arc  included  to 
Swiss,  German  and  American  trade 
and  technical  literature. 

Oral  Communication  of  lechnical  lu- 
formation.  B\  R.  S.  Cases.  Rein- 
hold  Pub.  Corp..  New  York,  19i8. 
199  p.  $4.50.  This  handbook  on 
effective  speaking  for  technical  men 
covers  siicli  situations  as  presiding  at 
meetings,  giving  technical  legal  testi¬ 
mony  and  talking  science  to  laymen. 
Organization  of  material,  composi¬ 
tion,  delivery  and  use  of  mechanical 
aids  such  as  recordings  and  slides  arc 
treated. 

Proceedings  of  the  Third  National  Con¬ 
ference  on  Tube  rechniqiies.  New 
York,  1958,  128  p,  S5.00.  Collec¬ 
tion  of  29  papers  on  tube  types, 
pits,  materials,  production  tech¬ 
niques  and  test  methods  presented 
at  conference  sponsored  by  .\dvi'sory 
Croup  on  Tube  Techniques  of  the 
Dept,  of  Defense 

V.H.F.  Radio  Manual.  Bj  P  R  Keller, 
George  Nevvnes,  Ltd.,  Tower  Mouse, 
Southampton  St.,  London,  W’.C.  2, 
England,  1957,  216  p,  50s.  Theorv, 
practice  and  operation  of  commercial 
and  amateur  vhf  two-way  radio  sys¬ 
tems,  f-m  broadcasting  transmitters 
and  receivers,  and  tv  tuners  operat¬ 
ing  in  the  50  to  450-mc  range.  In¬ 
formation  available  in  basic  radio 
textlxKiks  is  not  repeated  except 
where  it  is  iieccssarv  to  maintain  the 
self-contained  nature  of  the  liook. 
Physical  significance  of  mathematical 
expressions  is  explained  by  diagrams 
or  graphs. 

Television  in  Science  and  Industry.  By 
\'.  K.  Zworykin,  E.  G.  Raniberg  and 
L.  E.  Flors',  John  W’ilev  &•  Sons, 
Inc.,  New  York,  1958,  500  p,  $10.00. 
Ihis  hook  is  devoted  mainly  to 
achievements  in  the  applications  of 
closed<ircuit  television  systems.  In¬ 
dividual  chapters  cover  the  history  of 
the  medium  and  the  equipment  de¬ 
veloped  for  it. 

Methods  of  Testing  Therinoconples 
and  Thermocouple  Materials— N  BS 
Circular  590.  By  W'm.  Roeser  and 
S.  T.  Lonberger,  Superintendent  of 
Documents,  ILS.  Printing  Office, 
Washington  25,  D.C.,  19s8,  21  p, 
$.20.  Calibration  of  platinum  vs 
platinum-rhodium,  coppcr-constan- 
tan,  Chromel-.Aluiiiel  and  iron-coii- 
stantan  thermocouples  is  covered 
along  with  guidance  on  selection  of 
best  test  method  for  particular  cir¬ 
cumstances.  Accuracies  obtained  in 
calibrating  various  thermocouples  by 
different  methods,  along  with  the  un¬ 
certainty  in  the  interpolated  values 
by  various  methods,  arc  presented  in 
a  table. 
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Ney  alloys  for  reliability,  (7)  will 
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COMMENT 

Radar  Power 

.  .  .  “Radar  Power  Nomograph” 
(July  4,  p  72)  ...  gives  relation¬ 
ships  for  computing  the  power  per 
square  centimeter  close  to  radar 
antennas.  I  wish  to  point  out  that 
these  relationships  arc  valid  only 
in  the  Fraunhofer  region  (far 
field).  Accordingly,  for  radars  in 
current  use  the  distances  from  the 
antenna  in  the  nomograph  would 
lead  to  incorrect  results  since  the 
Fresnel  zone  (near  field )i'  can  be 
considered  to  end  at  a  distance 
from  the  aperture  equal  to  the 
square  of  the  diameter  of  the  re¬ 
flector  disided  by  twice  the  wave¬ 
length. 

Ill  us  the  end  of  the  near  field 
for  a  ^-cm  set  with  a  3-ft  antenna  | 
would  be  45  ft,  and  a  10-ft  an-  l 
tenna,  511  ft;  for  a  10-cm  set  with  ! 

an  8-ft  antenna,  100  ft,  and  a  52-ft  | 

antenna,  1,600  ft;  for  a  50-cm  set  | 
with  a  50-ft  antenna,  454  ft. 

From  tlic  above  we  see  that  the 
nomograph  cannot  be  used  for 
most  practical  .  .  .  radar  installa¬ 
tions.  In  the  near  field,  a  good  ap¬ 
proximation  is  to  divide  the  average 
pow’cr  by  the  cross-sectional  area  of 
the  antenna  in  centimeters,  since 
there  is  no  beam-spreading  in  the 
I'resncl  zone. 

JoSF.PH  II.  VoGF.l.M.\N 
Rome  Air  Devei.opment  Center 
Rome,  N.  Y. 

...  I  have  measured  greater  field 
strengths  at  the  fundamental  fre¬ 
quency  in  front  of  a  hangar  when 
the  main  beam  was  directed  be¬ 
tween  two  hangars  than  I  did  in 
the  center  of  the  beam  at  a  distance 
of  2,500  ft  from  the  antenna.  This 
effect  was  caused  by  multiple  reflec¬ 
tions  from  the  hangar  wall  .  ,  , 

Harry  R.  Meahl 
General  Ei.ectric  Co. 
Schenectady,  N.  Y. 

Author  Allen  agreed  that  Reader 
Vogelman’s  observation  was  cor¬ 
rect,  adding: 

However,  the  intended  use  of 
the  nomograph  was  as  a  quick 
method  of  determining  density 
levels  by  nontechnical  prersons  such 
as  safety  or  laborators’  supervisors. 
Appropriate  to  this  purpose,  the 
nomograph  gives  conservative  an- 


MEASUREMENTS' 

AeoJ  STANDARD 
PULSE  GENERATOR 


The  Model  179  it  uniquely  suited  for  produc¬ 
tion  and  laboratory  work  where  pulses  of 
known  repetition  rate  and  width  are  required. 
It  it  extensively  used  in  TV,  radar,  computer 
and  nuclear  fields. 

•  WMa,  callkrataR  trasMucy  raagt-M  cat  to  tOO  Ke 

•  CaatkNMMly  varlaWa  calibrator  palta  srMth 

•  Trlnatar  aab  Iraa-naMlag  aaaratlea 

•  Hltb-aMaUtiira  aatltlTa  aoT  aatatlva 

pulMt . .  .-f 200  «  to -1M  * 


MEASUREMENTS 

A  McCrawirisan  Divitian 
BOOMTON, NKW  JKWSKV 


CIRCLE  2M  READERS  SERVICE  CARD 


Count  on  SYSTRON 
RDB  COUNTER 


with  in-line  readout 


*  RPM 

MEASURES  *  Mass  Flaw  Rate 

*  Frequencies 

*  1  to  100,000  Periods 

FREQUENCY  RANGE  ..  .5  CPS  to  100  KC 
ACCURACY  ±  1  count,  ±  1  part  in  10> 

REAOOUT  .  Nixie,  to  99,999 

SENSITIVITY  . 5  Millivolts  rms 

TIME  BASES: 

ROB  . 1/5  second 

CPS  .  1  &  10  seconds 

RATE .  . .  Selectable  O.lms  increments 
to  10  secs. 

PERIOO  1  to  100,000  cycles  of  input 

PRICE . $1,550 


OSO  CAIINOO  STRIET*  CONCORD,  CALIFORNIA 
RIFRISINTATIVIS  IN  PRINCIPAL  CITIES 


CIRCLl  209  READERS  SERVICE  CARD 
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Raytheon  diversification  offers 

JOB  STABILITY 
FOR  CREATIVE 
MISSILEMEN 

Here  is  an  opportunity  to  free  yourself  of  worry  about  a  job 
that’s  here  today,  gone  tomorrow. 

Diversified  assignmenU-only  possible  in  a  company  with 
Raytheon’s  wide  range  of  missile  activities— means  security 
not  found  in  one-  or  two-project  companies.  You  apply  your 
creative  energies  to  the  many  projects  you  work  on,  and  they 
in  turn  are  your  “insurance”  against  falling  into  a  rut. 

Individual  recognition  comes  quickly  from  Raytheon’s 
young,  engineer-management— men  who  are  keenly  aware  of 
the  engineer’s  needs  and  contributions  to  missile  progress. 

Dynamic  Raytheon  growth— the  fruit  of  this  management’s 
progressive  policies— is  best  illustrated  by  the  fact  that  Ray¬ 
theon  is  already  the  only  electronics  company  with  two 
prime  missile  contracts— Navy  Sparrow  III  and  Army  Hawk. 

'The  next  etep  is  up  to  you.  Why  not  get  frank  answers  and 
helpful  information  on  the  type  of  job  suited  to  your  back¬ 
ground  and  talents,  its  location,  salary  and  other  important 
details.  Write,  wire  or  telephone  collect:  The  number  is 
CRestview  4-7100  in  Bedford,  Massachusetts.  Please  ask 
for  .1.  Clive  Enos. 


RAYTHEON  OPPORTUNITIES  NOW  OPEN  IN: 
WEAPONS  SYSTEM  ANALYSIS  •  CONTROL  SYSTEMS 
•  PACKAGING  •  MICROWAVE  •  RADAR  •  SPECIFI¬ 
CATIONS  •  MISSILE  AERODYNAMICS  •  WIND  TUN¬ 
NEL  TESTING  •  AERODYNAMIC  HEATING  •  ROCKET 
ENGINEERING  •  VIBRATION  MEASUREMENT  and 
DATA  REDUCTION 

RAVTHKON  MANUFACTURING  COMPANY 

MInnil*  Systnms  Olvlslon.  ■•Mfonf,  Mass. 


E»c«//«nc*  in  £lnctnnk» 


SPARROW  in — the  Navy'*  tenactoua,  liqhlnlng- 
fait,  air-to-air  missile — is  intended  for  extensive 
use  by  Navy  fighter  aircraft  in  fleet  air  defense. 
Sparrow  III  is  a  Raytheon  prime  contract. 


HAWK — the  Army's  defense  against  low-altitude 
attackers— carries  out  its  destruction  In  the  blind 
sone  of  conventional  radar*.  Hawk  development 
arid  production  is  under  Raytheon  prime  oontracL 


TARTAR — A  substantial  contract  for  vital  electronic 
controls  for  this  Navy  destroyer-launched  missile  Is 
held  by  Raytheon.  This  equipment — a  tracking 
radar  and  associated  units — enables  it  to  "lock 
on",  cling  to  target's  path,  despite  evasive  tactics. 


ADVANCED  PROJECTS  in  aeronautical  structures 
as  well  as  missile  guidance  and  control  are  now 
underway  in  Raytheon  laboratories.  New  facilities 
ore  continually  twlng  added  for  this  work. 


PRELIMINARY  NEW  DESIGNS  of  tomoirow's  mis¬ 
siles  will  result  from  the  advanced  work  being 
done  by  today's  missile  engineers.  Raytheon  plays 
an  Important  role  In  this  area. 
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WRECT  READING  OF 

deviation  . 

^^toSOOmc  AtlowCctt! 


LAMPKIN  20S-A 

FM  MODULATION  METER 


•  IndicatM  in*tantan«ou«  p«ak  modulation, 
plu*  or  minus,  on  0-12.5  or  0-25.0  KC 
tcaUs. 

•  Accuracy  10%  of  full  seal*. 

•  TunobU  25  to  500  MC-  in  on*  band,  with 
fast  and  slow  controls. 

•  Sonsitivity  20  millivolts  or  bottor  through¬ 
out  rang*. 

•  Spoakor  for  aural  monitoring,  oscilloscopo 
output  for  visual  monitoring. 

•  AAoots  Fee  spocs  for  mobiU-radio  moin- 
tonanca. 

•  Six*  only  7"  x  12"  x  7V4''.  Woight  13  lbs. 

•  Prico  $240.00  not.  Sotisfoction  guorantaod 
or  money  refunded. 

To  nteasure  transmitter  center  fraguencios, 

from  0.1  to  175  Me  (to  3,(X)0  AAe  by  checking 

multipliers),  with  on  accuracy  b^er  than 

0.0025%,  use  the  LAMPKIN  105-8  MieROM- 

ETER  FREQUENer  METER. 

Write  today  for  technical  data 
on  both  instruments. 


LAMPKIN  LABORATORIES,  INC. 

InSrtf umefits  Div  Bfodenton,  Flondr 


CIRCLE  290  READERS  SERVICE  CARD 


puts 


PERFORMANCE 

into  every  coil! 


Regardless  of  type  or 
quantity,  every  coil  is 
quality  manufactured 
to  your  exact  specifi¬ 
cations. 

*  Encapsulated  •  Paper  Interleave 

•  Bobbin  •  Cotton  Interweave 

•  Form  Wound 

•  Vacuum  Impregnated 

•  High  Temperature  Application 
Also,  Transformers  Mode  To  Order 


WRITE  TODAYI  Your  inquiries  ore  invited. 
Dono  will  analyze  your  coil  problems. 
No  obligation. 


0j 


THE  DANO  ELECTRIC  CO. 


MAIM  ST..  WIMSTiO,  CONN. 


CIRCLE  291  READERS  SERVICE  CARD 
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swers  insofar  as  safety  is  concerned 
over  a  range  from  the  antenna  to 
about  1  i  times  the  extension  of 
the  near  field  as  determined  from 

/>  2x. 

I’hc  nomograpli  was  developed 
for  nsc  at  Air  .\rm  division  (of 
W’cstinghousc  Klectric)  where  we 
arc  primarily  concerned  with  air¬ 
borne  X-band  antennas.  If  it  is 
applied  to  gromul  or  shipboard 
radars  having  very'  high  power  or 
very  large  antennas,  or  Ixith,  the 
indicated  densities  in  the  near 
field  may  be  so  conservatively  esti¬ 
mated  that  shielding  for  personnel 
would  appear  im]}ractical.  In  such 
circumstances,  use  of  the  near- 
field  equation  would  be  more  suit¬ 
able. 

In  reply  to  Reader  Meahl’s  coiii- 
iiieiit.  Author  ,\IIen  wrote: 

.  .  .  W'e  have  exjx’ricneed  phe¬ 
nomena  similar  to  that  which  you 
described  in  making  measurements 
in  the  vicinity  of  radar  antennas. 
My  original  manuscript  had  several 
cautions  in  it  concerning  sidclobcs, 
noncircular  main  beams,  reflec¬ 
tions  and  multiple  installations, 
but  these  were  (subsequenth') 
edited  out  of  the  article  .  .  . 

J.  K.  .\li.en 

\\  f:S  I  INCHOUSE  K.i.kctric 
B.vi.iimore,  Md. 

> 

Intennetallics 

In  regard  to  our  article  on  in¬ 
dium  antimonide  detectors  (“New 
In  term  eta  Hies  Offer  W'idc  Infrared 
RcsjKmse,”  July  4,  p  48)  ...  be¬ 
cause  of  unconcctcd  editorial 
changes,  the  article  as  published 
contains  typographical  errors,  re¬ 
dundancies,  meaningless  statements 
and  incorrect  organiz-ation  .  .  . 

N\'c  feel  that  you  should  remedy 
the  situation  insofar  as  it  now  can 
be  remedied  by  publishing  (these 
facts):  a)  The  article  was  published 
without  benefit  of  the  authors’  cor¬ 
rections.  b)  Reprints  of  the  origi¬ 
nal  manuscript  may  be  obtained 
(from)  Chicago  Midway  Labora¬ 
tories  .  .  .  c)  The  authors  of  the 
article  arc: 

W.  S.  St.vrkky 

I,.  H.  Dr: V’ .vox 

Chicago  Midway  I.aboratorii.s 
Chicago,  Ii.i.. 


Professional 

Services 


CROSBY  LABORATORIES.  INC. 

Murru}  G.  Crash)  6  Slulf 

lUillo  Klertronlrt 

KruranTi  A  MaDufMiuHnM 

roii)nijniratt<«»,  KM  A  T>* 

2919  R<4»htiiii  Laor.  MyfMmrt.  Nrw  York 

WKIU  1  2191 

ELECTRONIC  RESEARCH 
ASSOCIATES,  INC. 

■  TH.I.NKISTOKUU"  YIII  B  PBODtt'T! 

I'linpleta  Harrlra  Id  rooaultlfif.  raaaArrh.  dataiop- 
iDent.  and  produHloa  on  TranitRtor  rlraultry. 
prodiMis  and  InitnioiantatloA 

a*  Factory  Placa  4’adar  Uroova,  N.  J 

Vhutet  9  SOOO 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Comm  unirations  Equipmtnt 
f-Znaliicarloi  *  l>n*lfn  •  lta«au»paicni  •  Pmdanlfln 
iHir  riOth  Year  In  .%lr  to  tUrnind 
t’otnniunlcatlfiD  and  Kadlo  Hcacoo<« 
liatdm  (1t>  a  U>iui  NImmI  •  Now  York 

MEASUREMENTS 

I  Research  6  Manufac/uMng  Engineers 

Harry  .  HutH'k 

MpcciAllal  iD  the  Ixwlga  nod 
l>cvrl4ii>hiefit  fif  Electronic  Tent  Inrtrunianlt 
lloontnO.  Ne«  Jerae> 

ALBERT  PREISAAAN 

Consulting  Engineer 

Ti4viiaoa.  Pula.  TmIuiI<im*.  VUtao 

AiiipIXIn*.  Pattat  tMbaloal  aoaaUtMlaa. 

«I4  m.  AiHlma  Uuar.  Sll.rr  dprUic.  MarylaiKl 

TELECHROME  MFC.  CORP. 

Electronst  Design  Spetinlisss 

I'OUIK  Tn.KVIfllON  BQriPMENT 

Pljliui  Rpm  Rrannm,  Color  Hjothmlirr.,  Kayara. 
Miialtora,  Oortllnaeona  and  BaUlad  Apporatua 
IVIamHarliK  for  Oiiloart  Ulaatlaa. 

1  J.  R  PopkiO'l  lurniaa.  Proa.  4  Die.  af  Aa#. 

n  Kanlrk  Dr.  Amltyrtlla.  L.  I  .  N.  T 

YARDNEY  LABORATORIES,  Inc. 

Research-Design-Development 

Klarrrii  riiai.ilral  Oanantora  nf  Rnarty 

la  ia  Laonaril  lUroat  worth  a-llta 

.»w  York  13.  N.  Y. 

Professional  Assistance  .  .  . 

in  solving  your  most  difficult  prob¬ 
lems  in  the  speciolized  field  of 
electronic  devices  is  offered  by 
these  consultants. 
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MILITARY 

PRODUCTS 


radar-navigational  systems.  And  it's  just  like  joining 
a  new  company  —  the  ground-floor  opportunities  you 
will  find  at  IBM  Owego.  In  addition,  you  have  all  the 
advantages  ...  all  the  security  ...  of  IBM. 

Challenging  assignments  now  open 

*  Airborne  analog  and  *  Test  equipment  developmeni 
digital  computer  systems  *  Radar  circuits  and  systems 

*  Inertial  Guidance  *  Transistor  circuit  design 

Qualifications 

B.S.  or  M.S.  degree  in  electrical  or  mechanical  engi¬ 
neering,  physics,  or  mathematics,  and 
Proven  ability  to  assume  a  high  degree  of  technical 
responsibility  in  your  sphere  of  interest. 

FOR  DETAILS,  just  write,  outlining  background  and 
interests,  to: 

Mr.  P.  E.  Strohm,  Dept.  554W 
Military  Products  Division 
International  Business  Machines  Corp. 
Owego,  New  York 

IBM  is  a  recognized  leader  in  the  rapidly  expanding 
electronic  computer  field.  Its  products  are  used  for 
both  commercial  and  military  applications.  Contin¬ 
uous  growth  affords  excellent  advancement  oppor¬ 
tunities.  The  “small-group"  approach  assures  recog¬ 
nition  of  individual  merit.  Company  benefits  set 
standards  for  industry,  and  salaries  are  commen¬ 
surate  with  your  abilities  and  experience. 


Staff  Cngintar  William  Howard  (cantor)  ravtawa 
gaaring  accuracy  raquiramantt  of  taat  aqulp- 
mant  with  olactronic  circuit  doaignara. 


DATA  PROCCaaiNS 
CLCCTOIC  TV^waiTEOS 
MILITARY  PROOUCTS 

aptciAL  CNo  a  RRooucra 

SUPPLIES 
TIME  EQUIPMENT 

Plants  and  laboratorlas;  Endicott.  Kingston,  Owago.  Poughkaapsia, 
Yorfctown,  N.  Y.;  Laxington,  Ky.;  Rochastor,  Minn.;  San  Josa.  Calif. 


I 
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EMPLOYMENT  OPPORTUNITIES 


New  approaches  —  new  horizons  —  new  ideas  ...  all  are 
a  part  of  the  bold  thinking  being  expressed  by  CROSLEY 
engineers  in  exciting  electronics’  programs.  Here  is  your 
chance  to  expand  your  own  concepts  when  you  and 
CROSLEY  join  as  "Partners  in  Opportunity”. 


HERE  ARE  fULDS  Of 

1.  Ground  Radar 

2.  Airborne  Defense 
Systems 

3.  Antenna  and  Miero- 
Wave  Equipment 

4.  Computer  and 

A  nalytical^Sert'ices 

(DESIGN  AND 
DEVELOPMENT) 
(PROGRAMMING  & 
APPUCATION) 


CURRENT  ACTIVITY: 

5.  Communications 

(AIRBORNE 
TRANSMITIERS  AND 
RECEIVERS) 

6.  Airborne  Fire 
Control 

7.  Servo-Mechanisms 

8.  Transistorized 
Equipment 

9.  Guided  Missiles 
10.  Infrared  Research 


Write  us  for  complete  details.  We’ll  send  you  literature  and 
we’ll  tell  you  about  the  adrantaget  of  fansily  living  in 
Cincinnati — ’’Queen  City  of  the  West,  Closest  to  the  Heart  of 
America”.  There  are  nunterous  company  benefits  and  you 
will  be  paid  generous  relocation  expenses. 

Send  your  resume  to: 

PRANK  PLASMA,  PERSONNEL  MANAOER, 

DIVISION  MEADOUARTERS,  DEPT.  35 


AVCO  MANUP/brURING  CORPORATION 
CROSUn'  DlVISfON 

1339  ARUNOrON  STREET  CINCINNATI  7$,  OHIO 


Professional  Personnel 
Requisition 


ELECTRICAL  TEST 
FACILITIES  DESIGN 
ENGINEER 

To  design  electrical  equipment  and 
installations  lor  Morquordt  Jet  labo¬ 
ratory,  the  West's  largest  jet  engine 
testing  facility.  Will  plan  and  design 
equipment  and  facilities  for  testing 
of  fuel  systems,  hydroulic-pneumatic 
controls,  rotating  occessories,  and  as¬ 
sist  in  design  of  test  equipment  con¬ 
trols  and  installation  of  electronic 
instrumentation. 

Definite  growth  potential  for  odvonce- 
ment  to  project  supervisor. 

Requires  BS-EE  degree,  plus  three  to 
five  yeors  experiencee. 

Censect:  Jim  Dale,  Manaiet 

Erefessieeal  Perseeeel 
1t54D  Saticey  Street 
Van  Mays,  Califarnia 


marquardt  liRt 


I  NUV8  C  ALlPO^NiA  OOO*  * 


[S]rT0 

and  study 

.  HRB,  a  Division  of  Tho  Singer 
Manufacturing  Company,  offers 
the  graduate  engineer  and 
physicist  challenging  work  in 
the  electronics  field.  While 
working  in  research  and  devel¬ 
opment,  you  may  join  many 
others  of  the  HRB  staff  in  doing 
graduate  work  in  your  special¬ 
ized  field  at  neighboring 
Pennsylvania  State  University. 
Employees  may  take  as  ipany 
as  six  credits  per  semester.  En¬ 
couraging  ed.ucation  and 
initiative  are  part  of  the  basic 
philosophy  at  HRB. 

For  more  information  write: 

Personnel  Olhccr 
Haller,  Raymond  X:  Brown,  Inc. 

.  Science  Park 
State  College,  Pennsylvania 


POSITION  WANTED 

ManyfactMrlRK  and  Davelapment  Cnsinear. 
10  yeara  experience  development  of  metal 
Joining  matariala  and  methoda  includea  aol- 
dering,  bracing,  and  organic  bonding.  Thor¬ 
oughly  familiar  with  manufacturing  methoda. 
Experience  in  Radar  and  Electronic  induatry. 
PW-9006.  Electronic*.  Claaa.  Adv.  Div.;  P.O. 
Box  12.  N.  Y.  36.  N.  Y, 
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You  join  two  professional  communities  when  you  come  to  Stromberff-Carlson — the  company,  and 
the  City  of  Rochester,  which  has  the  larfirest  percentage  of  professional  people  for  a  city  of  its  size 
(600,000)  in  the  nation.  And  in  many  other  ways  Rochester  is  an  ideal  spot  for  an  engineer  or 
scientist  to  live  and  raise  a  family... noted  for  its  cultural  advantages;  advanced  study  opportuni¬ 
ties  at  U.  of  Rochester  with  its  famed  Eastman  School  of  Music  and  Symphony;  unrivaled  park 
and  school  systems;  modern  hospitals.  And  Rochester,  gateway  to  the  Finger  Lakes,  is  in  New  York’s 
famous  upstate  vacationland,  near  Niagara  Falls,  Thousand  Islands  and  Adirondack  Mountains. 


I mnmliatr  opruini/H  for: 


RESEARCH  &  ADVANCED  DEVELOPMENT 


I.AIWtKATORY  M.YN  A(,KR  —  Rh<IIo  Comniunlralluna 
To  cllrrt  t  U*l>  Involvlns  Informntlnn  theory,  mcKlula* 
tton  teehnUiuen,  propnimilon  phenomenon,  mierowave 
te<'hnlf|ueii  el<. 

HKMOK  M.%THK>I  \TI<  or  outMamlinK  MS 

In  Math,  4’hyat(  p  or  KK  S|»ecialiat  In  Information  theory 
applletl  to  eommuniratlona  an<l  data  ayaienia. 

PIIYSICISTH  nr  KK*i»>-*experlence«l  In  romniunh  ntlona 
reaearch  Involving  microwave  technology,  aoild  state 
circuitry  and  mathematical  Investigations. 

ELECTRONICS  ENGINEERING 

8RMOR  NTAKF  RMilNKKR?*^  -heavy  ripvrlrm  v  in  <>nv 
of  the  following  areas,  to  hecttme  a  rei'ognlBcd  authority: 

1.  Automatic  test  e^iulpment 

i.  t'ndersea  warfare  (airborne  and  submarine  s<»nar 
systems  I 

t.  Digital  computer  systems  (airborne  navigation  and 
missile  guidance) 

4.  Advanced  communications  systems. 

rKI><  IPAIv  KMsINKKR  to  develop  and  Investigate 
new  Ideas  in  automatic  control.  Including  digital  com* 
puter  problems. 

SK4*TION  broad  experience' In  electronic  circuit 

design  anti  development,  data  hantlling.  automatic 
test  e(|ulpment,  communications  or  navigation.  « 

SKNKIH  KKX  rilYNK'lHTM  or  RK**.— for  major  phases 
In  development  of  such  projects  as: 

1.  trans1storUe<l  nuclear  reactor  Instrumentation 

2.  transistorised  Industrial  process  control  e«iulpmeiit. 

5.  advanced  navigation  techniques  Including  TACAN 
and  NAVTAC, 

4.  advanced  automatic  test  etiulpment. 

I.  airborne  and  underwater  Honar. 

C.  countermeaaurea 

7.  advanced  < ommunlcatlons  systems 

t.  transistorised  digital  machine  tool  controls. 


If  you  qualify  for  one  of  the  positions  listed  above, 
write  immediately  to  Fred  E.  Lee,  Manager  of  Technical  Personnel. 


STROM  BE  RC- CARLSON 

A  DIVISION  OP  OSNCRAL  DYNAMICS  CDRPORATIDN 

1447  N.  GOODMAN  STREET  •  ROCHESTER  3,  N.Y. 
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ELECTRONIC  SYSTEMS 


HV.iTUiS  I'hD  or  MS  In  KK  or  Physics  To 

supervise  and  act  as  consultant  and  liaison  spe<ialist 
in  systems  design  w’ork — both  theoretical  and  equip- 
nient^in  hroa«l  communications  projects. 


IIY..\|y-  to  supervise  integration  of  antennas 
(emphasis  on  broadband  Kt’M  receiver  types)  Into  an 
K(*M  reconnaissant  e  system. 


HKNfOK  K>4alN  -experience  in  systems  theoreti¬ 

cal  design  and/or  equipment  design.  Hntuires  knowl¬ 
edge  of  entire  electrimiagnetlc  s(>ectruin.  working 
knowledge  of  propagation  methoda 


TELECOMMUNICATIONS 


PRINCIPAI.  sriKNTIST — to  consult  on  semi-conductor 
prublema  Requires  knowledge  of  application  of  solid 
state  devices  In  electronics  engineering,  theory  of  semi¬ 
conductors  eN‘. 


HKMDR  KXvINKKRH 

1.  for  telephone  network  design  Including  modern  syn¬ 
thesis  niters,  delay  equalisers,  disi’riminator  net¬ 
works.  loss  and  phase  equalisers,  transistor  switch¬ 
ing  circuitry  etc. 

2.  for  RAD  of  electronic  switching  systems  Involving 
aidid  slate  devices  and  new  relay  switching  circuits. 


or  K4|iil«alent 

1.  experienc«d  in  carrier  engineering,  knowledge  of 
dial  and  manual  telephone  systems. 

3.  for  systems  engineering  work  required  by  telephone 
central  office  equipment. 


EMPLOYMENT  OPPORTUNITIES 


OF  ADVANCED  PROJECTS 
AT  STROMBERG-CARLSON 


1 


Electronics  Arm  of  General  Dynamics  Corporation 
in  Rochester,  New  York 

The  many  areas  in  which  research,  development  and  design  groups  work  include  radar,  navigation, 
microwave  communications,  air  traffic  control,  sonar,  automatic  test  equipment,  guided  missile  elec¬ 
tronics,  nuclear  instrumentation,  telecommunications,  electro-acoustics,  and  Hi-fi  equipment. 

Recently  Stromberg-Carlson  was  appointed  Systems  Manager  and  Prime  Contractor  for  an  impor¬ 
tant  new  USAF  passive  reconnaissance  system. 


/ 

f , 


EMPLOYMENT  OPPORTUNITIES 


TO  PHOEiriJM 

'  V 

where  Motoroia 
offers  rewarding 
opportunities! 

Work  where  it’s  fun  to  live. 
Advance  your  career — both  in 
recognition  and  financial  gain  — 
at  Motorola  in  Phoenix. 

Your  family  will  share  your 
opportunity  when  you  settle 
down  in  sunny,  dry,  healthful 
Phoenix !  Tourists  spend  mil¬ 
lions  of  dollars  every  year  just 
to  visit  Phoenix.  The  attractions 
of  this  fabulous  vacationland 
can  be  yours  to  enjoy  year¬ 
-round  with  Motorola  ! 

If  you  are  qualified 
for  any  of  the  po¬ 
sitions  below,  write, 
wire  or  phone  today. 

ELCCTtONIC  ENfilNEERS, 
MECHANICAL  ENCINEEIIS,  PHYSICISTS 
SyittM  Aaalysit,  tesifa  aaS  Tast 
Aadsr  Communications 

Naviiation  Mitsiia  Cuidanca 

Data  Procassinf  and  Display 

CIrcan  Dasica,  Davalapawnt  and  Packafing 

Microwava  Pulsa  and  VMao 

Antanna  Digital  and  Analog 

A-F  and  t-F  Transistor 

Sarvos 

Taclinlcal  and  Spacificattan  Writing 
Printad  and  Etchad  Circuitry 

Write: 

Mr.  Kcl  Rowan 

Western  Military  Electronics  Center 
Motorola,  Inc..  Dept.  A-IO 
S20I  E.  McDowell  Road 
Phoenix,  Arizona 

fnpinnnrinf  alsn  availaMn  at 

Aloanmia,  Me.  in  CMcapn,  lllinnlt,  anW 
Uvmrtkim,  CalIFnmIa. 


MOTOROLA 


,INC 


YORK 

offers  the  opportunity 
and  the  challenge  of 
key  assignments  in. . . 

GUIDED  MISSILE 
ELECTRONICS 

ELECTRONIC  ENG. 
MECHANICAL  ENG. 

DESIGNERS-DRAFTSMEN 


Here  is  your  chance  to  prove  your 
ability  doing  important  work  on 
missile  fuzing,  guidance,  packaging 
and  related  test  equipment.  We  have 
key  openings  that  offer  you  the  oppor¬ 
tunity  to  move  ahead  rapidly  in  your 
profession.  At  Bendix  York,  you 
benefit  from  the  advantages  of  a 
small  company  atmosphere  in  a 
growing  division  of  one  of  the 
nation's  largest  engineering  and 
manufacturing  corporations.  Also, 
you’ll  enjoy  the  “good  life”  in  our 
beautiful  suburban  community. 
Good  salaries,  all  employee  benefits. 

Drop  us  a  cord,  briuFly  stating 
your  uducotipn  A  uxpuri- 
•ncu.  Wu’ll  act  im- 
mudtataly  to  gut  to- 
guthur  wMi  you  . 

•ltd  talk  H  uvur.  ^  ADDRESS: 

^  PROFESSIONAL 
flACEM»tT 
DEPT.  E 


ACTION  CORPORATION 

Yotfc  Divkioii 

York,  47-26U 


CHALIEKGINC  OPPORTUNITIIS 
IN  RESEARCH 
m  DEVEEOPMENT 


ELECTRONIC 

ENGINEERS 

SYSTEMS 

ENGINEERS 


DMign  of  •Uclronic 
inttrvmontotion  for 
uodorwoftr  ordnonco. 
Anolyticol  ond  OMpori' 
montol  trootmoot  of 
tciontific  rotoorch  prob- 
lomt  in  tbo  fioldt  of 
hydrodynomict,  ocout* 
ties,  oloctronict^  not- 
work  Hioor>«  torvo* 
mochonitmt,  mochonici« 
tnformotton  thoory  ond 
noifto  onolytit  IrKlud* 
ing  onologuo  ond  digi¬ 
tal  computofiont. 


THE 

PENNSYLVANIA  STATE  UNIVERSITY 
ORDNANCE  RESEARCH  UBORATORY 

P.  O.  tux  30 

University  Park,  Pennsylvania 

•  Opfurtuullics  far  Oradustt  Study 

•  Faculty  Apyaiatmantt  tar  Oualifted  Applicauti 
a  Excallaat  Warhiaf  and  liviny  Canditians 

Sand  Rotumo  To: 

ARNOLD  ADDISON 
ParMonnal  Diractor 


SIRID  tangible 
benefits 

To  tho  oloctronlc  ehgineor  and 
physicist  with  domonstratod 
croativity  and  sound  tochnical 
background,  HRB,  a  Division  of 
The  Singor  Manufacturing  Com¬ 
pany,  offers  on  abundance  of 
benefits.  You  will  shore  in  such 
company  policies  as  paid  vaca¬ 
tions,  company-paid  group  life 
insurance,  retirement  plan  and 
hospitalization  and  medical 
programs.  Salaries  are  excel¬ 
lent  and  location  is  ideal. 

For  more  information  write: 

Personnel  Officer 
Haller,  Raymond  8c  Brown,  Inc. 

Science  Park 

State  College,  Pennsylvania 


NEW  ADVERTISEMENTS 

raeaiuad  by  Oetobur  3rd  wUl  appuor  la 
lha  Octobar  24th  laaua  aublact  to  apoea 
Unitatlona. 

Claaai/iad  Aduartiaiaq  Oiuiaioa 
ELECTRONICS 

F.  O.  Sox  12  Naw  York  3*.  N.  Y. 
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EMPLOYMENT  OPPORTUNITIES 


ADVANCED 

WEAPONS 

Top  openings  for  electronics  en¬ 
gineers  experienced  in  the  design 
of  weapon  systems  and  compo¬ 
nents. 

Advanced  Weapom  Engineer-Scientist. 

M.S.  or  B.S.  in  E.E.,  with  6  to  8 
yeors  in  advanced  guidance  and 
communications  systems.  To  pro¬ 
vide  electronic  systems  solutions 
for  missiles  ond  space  vehicles 
used  tactically  and  in  Kientifi: 
research.  Involves  planning  and 
carrying  out  electronic  system 
programs  from  conception  to 
specification  stage  for  design  and 
procurement. 

Lead  Develepment  Engineer. 

(Electronics). 

M.S.  or  B.S.  in  E.E.,  with  6  or 
more  years  experience  in  digital 
or  analog  computation  for  air- 
croft  and  missile  electronic 
systems.  To  be  responsible  for 
computer  applications  from  en¬ 
gineering  to  advanced  airborne 
electronic  systems.  Involves  sup¬ 
plying  performonce  predictions; 
onolyzing  physical  data  informo- 
tion;  systems  planning;  preparing 
preliminary  type  specifications; 
contacting  military  ogencies  ond 
computer  suppliers. 

A.  t.  Jorrctt, 

A4vanc«e  Wmmim  EnainMriM, 

0«*l.  R-ll 


■  NOINCCRS 


n  e.e.’s 


and  physicistsit 

A  rewarding  future  is  waiting 
for  you  at  HRB,  a  Division  of 
The  Singer  Manufacturing  Com¬ 
pany.  HRB  is  one  of  the  coun¬ 
try's  fastest  growing  research 
and  development  companies. 
You  will  live  in  State  College, 
home  of  Pennsylvania  State 
University.  Locat^  among  the 
scenic'mountains  of  central 
Pennsylvania,  State  College  of¬ 
fers  the  congenial  atmosphere 
of  a  small  town  for  young  fam¬ 
ily  growth.  Hunting,  fishing  and 
recreation  areas  are  within 
minutes'  drive. 

For  more  information  write: 

Personnel  Officer 
Haller,  Raymond  &  Brown.  Inc. 

.Science  Park 

State  College,  Pennsylvania 


EMPLOYMENT  PROBLEM? 

When  you  are  in  need  of  specialised 
men  for  specialized  jobs,  contact  them 
through  an  employment  ad  in  this 
publication. 


Why  2  years  with  ^jlT^ 
Norden  Labs 
are  worth  4  to  your 
professional  development 

Whether  you  are  aiming  at  specialization  in  an  advanced  phase 
of  electronics  —  or  wish  to  obtain  a  broad  background  essential  for 
creative  systems  engineering  —  you  will  find  an  exceptional  combina¬ 
tion  of  factors  leading  to  rapid  professional  growth  at  Norden  Labs. 


Flexibility  of  /dMignmenf 

enabln  rou  to  cross  linos  and  work  on  related  aspecli  on  a  diversity 
of  sophisticated  projects. 

Small  RAD  Cramps 

working  in  unosoaliy  close  contact  with  teehnicany-minded  man- 
asement.  provides  ktgk  vUibSity  for  your  individual  achieveasents. 

Unusual  **universily-elimtae’' 

promotes  interdisciplinary  communications . . .  encouraces  flow  of 
oricinal  thinkins. 


Current  opportunities  exist  at  both  White  Plains,  NY  and  Stamford, 
Conssecticut  locations  for  work  on  a  number  of  advanced  projects 

RADAR  A  COMMUNICATIONS 

Desism  Cr  Devrtopmmt  opraimgi  im  the  fotlou-iag  arras: 

•  ANTENNAS  •  MICROWAVE  SYSTEMS  •  MICROWAVE  COMPONENTS  • 
RECEIVERS  •  TRANSMIHER  MODULATORS  •  PUUE  CIRCUITRY  (VT 
a  TRANSISTORS)  •  DISPLAYS  •  AMTI  •  DATA  TRANSMISSION  •  ECM 

TBI.BVISION  A  PABSIVB  DBTBCTION 

•  TV  DISPLAY  CIRCUITRY  •  TV  CAMERA  CIRCUIT  DESIGN 

•  TV  TRANSISTOR  CIRCUITRY 

QUAI.ITV  ASSURANCB 

•  RELIABILITY  ANALYSIS  •  STANDARDS  •  ENVIRONMENTAL  TEST 

SVSTBMS 

•  RADAR  SYSTEMS 

BNOINBBRINO  OBSION 

•  aECTRONIC  PACKAGING  •  MATERIALS-CHEMICAL  ENGINEERING: 
Non-Metatlic  Exporltnct;  Mil  Specs 

DIOITAL 

•  DIGITAL  (SENIOR) -DESIGN;  LoficAl,  circuit,  m«(netic  storai* 

«  STABILIZATION  A  NAVIGATION 


TCCHNICAU  EMPLOYMENT  MANAGER 

NORDEN  LABORATORIES 

Norden  Division  —  United  Aircraft  Corporation 

121  Westmoreland  Avenue  •  White  Plains,  New  York 

1  am  interested  in  obtaining  further  information  on  opportunities  at 
Norden  Laboratories. 
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EMPLOYMENT  OPPORTUNITIES 


ENGINEERS 


STEI 

.oL 

P  UP 
EAR 

•  SENIOR 

•  PROJECT 


Enqinvan  with  commuiiicatioB* 
and/or  circuit  dosign  oxpori- 
•nco  aro  InTlted  to  loin  up  with 
tho  iost-moTing,  iorword-thlnk- 
ing  toam  of  Loor.  Inc. 

Unlimitod  opportunltioi  for 
adToncomont  ond  groator  rospon- 
tibilitiM  at  proioct-diroctor 
loTolc  are  arailablo  to  creatiTO 
minded,  experienced  electronic 
engineert. 

Leor.  for  twenty  eight  year* 
pioneer  in  aircraft  radio  com¬ 
munication!  and  naxigation 
equipment,  automatic  flight  con¬ 
trols  and  flight  indicators,  is 
now  forging  ohead  in  the 
Missile-Space  field,  li  you 
would  like  to  work  close  by  the 
shores  of  the  blue  Pacific  on 
diTorsifled  electronic  proiects. 


Mr.  LEW  PECK,  Manager 
Industrial  Relations 

LEAR,  INC. 

3171  SOUTH  BUNDY  DRIVE 
Santa  Monica,  California 


ELECTRONIC  CIRCUIT  ENGINEERS 

Design  and  development  of  amplifier  and  signal  circuitry  for  air¬ 
craft.  missile,  and  industrial  servo  systems. 

Requires  EX.  degree  and  two  or  more  years  oi  experience  with  hi-fi.  communica¬ 
tions.  or  serro  electronics. 

Write  or  phone  coffect;  Mr.  John  Taylor, 

CADILLAC  GAGE  COMPANY 


Box  3806 


Detroit  5,  Michigan 


PRescott  7-7100 


I 

RADAR 

SIMULATION 


ChallenKinv  position  with  pioneer 
producer  of  S*D  Maps  for  ultraiNtnic 
and  light  optical  Plight  and 
Radar  Simulation  Syatema. 

Dlveralfled  functlona  will  Inc'lude 
■tmulation  ayatems  analysia,  elec* 
tromechanlcal  dealgn,  aome  baalc 
reaearch,  and  extenaive  gadgeteer- 
ing  for  military  and  commercial 
products 

Alert  engineera  with  almulator 
ayatcm  experience  are  Invited  to 
forward  a  reaume  for  Immediate 
consideration  and  further  detaila 


AERO  SERVICE  CORP. 

210  E.  Courtland  St. 
Philadelphia  20,  Pa. 


[£]RLj  smaller 
company? 

HRB,  a  Division  of  The  Singer 
Manufacturing  Company,  it  a 
small  company.  It  has  remained 
small  by  ^oice.  Electronics  en¬ 
gineers  and  physicists  will  find 
country  quiet  and  metropolitan 
opportunity  at  HRB.  Individual 
recognition  for  creative  initi¬ 
ative  it  only  one  of  the  many 
advantages  offered.  A  sincere 
interest  in  the  progress  of  each 
engineer  it  standard  policy  in 
this  internationally  recognized 
"small"  research  company. 

For  more  information  write: 

Personnel  Officer 
Haller,  Raymond  8c  Brown,  Inc. 

Science  Park. 

State  College,  Pennsylvania 


DISENCHANTED 

ENGINEERS 

If  your  pmirnt  rmployer  haa  falird  to 
ntlllaa  your  full  potrntlal,  why  not  per¬ 
mit  aa  ta  raplora  thr  paramrtrra  for 
your  peraanal  qnallflratloaa  with  thr 
many  dynamir  y  alias  rompanlaa  In 
aviation,  rlrrtrnnlra,  mlaallaa  nnd  rork* 
rta.  Wr  now  hnvr  In  rxrraa  of  4,000 
opaninsa  In  thr  SH.OOO  to  $10,000 
brnrkrt.  nil  of  whirh  arr  for  paid.  Wh.v 
wait?  Hand  reanma  In  dupllratv  nt  onrr 
to: — 

FIOillTY  PfRSONNEL 
ms  Ckavtnul  Straot,  PUIadalphio  7,  On. 


ENGINEERS-EPs 

RADAR 

FLIGHT  SIMULATORS 

XMTR-RECVR-PWR  SUPPLY 
IMMEDIATE  OPENINGS 
LOCAL  NEW  YORK  CITY  ASSIGNMENTS 
TOP  RATES  +  PER  DIEM 

Call  or  Writo-SilT  OSAHAM 
PARAMOUNT  OESIONS 
40S  Joy  St..  Blilyn.  Ul  S-$U1 


SEARCHLIGHT 

SECTION 

(Continued  on  imsm  SOt-TOS) 


Hysteresis  Synchronous  Motors 

For  high 

fhfolity  ro-  |{ 

cording  ond  . 
reproducing 
oquipmont. 

ThoM  units  f 
oro  brond 
now,  not 
lurplui  at 
prkot  that 
cannot  bo 
duplicated 
anywhere. 

Price  with 
capacitor.  L 
71/2  and  15"  per  second  .  .each  $27.75 

7V2"  per  second  . each  24.25 

15"  per  second . eoch  24.25 

Pressure  Wheels  IV2"  diometer  with 

oilite  bearings . 95  eo. 

J.  H.  GIBSON  COMPANY 

1302  W.  Wothingten  Slvd.  L.A.  7,  Calif. 
talaphaaa  Rf-P-PP7$ 
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EMPLOYMENT  OPPORTUNITIES 


more 
responsibility! 

HRB,  a  Division  of  Tho  Singor 
Manufacturing  Company,  is  of¬ 
fering  a  challongo  to  electronic 
engineers  and  physicists  who 
are  able  to  accept  mature  re¬ 
sponsibility  on  research  and 
development  projects.  The  cre¬ 
ative  mind  will  find  academic 
freedom,  complete  manage¬ 
ment  encouragement  and  full 
responsibility  on  a  task.  Excel¬ 
lent  salary  and  generous 
company  benefits. 

For  more  informaiiort  write: 

Personnel  Officer 
Haller,  Raymond  &  Brown,  Inc. 

Science  Park 

State  College,  Pennsylvania 


IDEAL  LOCATION 

Grvwinf  mumth  III  l«rf«  ••Hmf#  tmmm  In 

gfififiMrt  wltli  ft  fMir  yMrt 
in  MnMi-fiiMliRiiU«».  mm- 

mm4  liAfitflliii.  Prmtt  Miarlfif  #fM»l. 

DORSEH  LABORATORIES,  INC. 

<01  fml  Sayd  SItmI  N>riwii.  Oil  loti  »w 


ENGINEERS/  for  development  of 

ADVANCED 

CELESTIAL  NAVIGATION 
SYSTEMS 

Projerl  and  Staff  poailioiis  available  to  thoae 
inlerrstod  and  qualified  for  »eriont  development 
work  in 

AIRBORNE  NAVIGATION  SYSTEMS 
RELATED  ELECTRONICS 
ANALOG  &  DIGITAL  COMPUTERS 
ASSOCIATED  TEST  EQUIPMENT 

Minimum  4  year*  experience  in  military  navigation- 
type  -ervo*,  computer*,  electronics,  photoelectric 
tracking  or  other  related  equipment  desired. 

FIELD  ENGINEERS 

For  development  &  flight  evaluation  work. 

For  further  irtformation  about  potitions  available 
with  KolUman,  deiignert  of  America’*  finest  aircraft 
instruments,  send  resume  to  T.  A.  DeLuca. 


kollsman 


INSTIIMCMT  COIP0IATIII 

-4- 


: 


Clip  Here  y 


An  index  of  the  profeeeional 
opportunities  at  General  Electric  is  this  one  fact... 

G£.  spends  more  than  6%  of  its  revenue  for  research  in  advanced  fields  — 

)  times  the  percentage  allocated  by  the  average  industrial  company 

For  electronics  the  significaiKe  of  this  is  clear  when  you  consider  the  rise  of  the  industry's  sales 
from  $2.)  billion  in  1947  to  a  projeaed  S14  billion  in  1938  — largely  by  prodssett 
unknou  n  10  years  ago. 

Elearonia  Park  is  one  of  the  centers  where  G-E  Kientists  and  engineers  are  developing  new 

coiKepts,  techniques,  equipment  —  from  which  come  whole  new  G-E  produa  lines . . .  whole  new 

G-E  departments.  As  nuclei  of  these  new  departments  our  Development  Personnel  may  follow 

their  creations  into  production  phases  —  or  they  may  remain  to  initiate  other  lines  of  advance. 

Below  are  listed  some  of  the  areas  of  technical  progress  at  Electronics  Park.  Why  not  check  your 

particular  interest  and  mail  the  coupon  to  us  today.  A  Bachelor’s  or  Advanced  Degree  in  Elec¬ 

trical  or  Mechanical  Engineering  or  Physics  and/or  experience  in  electronics  is  required  for  our 
current  openings. 


General  Elecuic  Gxnpany 
Elearonics  Park,  Div.  27-WN 
Syracuse,  New  York 
Att:  Technical  Personnel  Dept. 

I  AM  INTERESTED  IN 

□  Advanced  Davalopmant 

□  Dastgn 

□  Field  Service 

□  Technical  Writing 

□  Research 


IN  THE  FIELD  OF 

□  Military  Radio  A  Radar 

□  Multiplex  Microwave 

□  Mobile  Communications 

□  Semiconductors 

□  Electronic  Components 

□  Computers 

□  Missile  Guidance 

□  Television  Receivers 

□  Industrial  Television 

□  Antennae 

□  Early  Warning  Systams 


Name_ 

Address. 


GENERAL 


Degree _ 

I  ELECTRIC 
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SEARCHLIGHT  SECTION 


CAPACITORS 


That'S 


TOROID  t  _ 

HIPERSIl  (S) 

"C"  CORES 

grV.t  EB 

SAVINGS 
TO  YOUl 

C"  CORES  ARNOLD  ;TYPE  "SIlECTROt*"  ® 

llr  Mil  Strl«  Build  WIndau 

•  .  Thk  Width  U>  W  Ltih  Prl«i 

[\,  1*2  2-** 


Dual  2.S  A  5  mfd  >«cti*ni.  Fdur  bakdit*  tarmi. 
Caw  ST«"  a  3^4"  a  I”  camalata  with  2  innti. 


MataMied  Maar  bathtub  eaaacitar.  Standard 
dlmt.  A  maunt. 


aaii  12  2'  ii'ia'  i'  !  1'  2!as 

iiHfi  1  A  •*  t  !'•  »  »•'  ‘-aa 

aiMii  4  1'  a  12"  »/t'  '  1-  a  n’  2.21 

"C"  CORES  MOLONEY  "HIPERCORE"  ® 

MHia  4  1  i-f  1/4"  1/4'  I  2  an’  i.aa 

"C"  CORES  THOMAS  A  SKINNER  "ORTHOSIL"  ® 

4C79I  4  1  3/t*  3/4*  3/4*  2  i/lt'  3M 

4CI»2  4  1*  3/3*  1/2'  i  1  f/ir  lin 

iS!!  i  »-  vV  2.41 

4C44  4  1  1/4'  1  a-  tif  1  lf/14  2.a€ 

"C"  CORES  WESTINGHOUSE  "HIPERSIL"  ® 

ail  4  1'  l,i'  1  1/14'  1-  1/4'  4.14 

H211  4  aa'  1/14'  1/4'  i/J'  142 

14**'  4  *  14'  V*^  *■  *'**' 


HIGH  KVA  MICA  CAPS 
TRANS.  MICA  CAPS 
SUBMINIATURE  CAPS 
VACUUM  CAPS.  Prices  quoted. 


.001  lOKV  4.9$  .5  30<M» 

.001  SOKV  24.9S  .S  4000 

.0025  lOKV  S.2S  .S  5000 

.0023  I SKV  M$  .5  7500 

.005  2SKV  n.OS  .5  25K^ 

.01  1500  .55  I  -  rSooo 

.012  25RV  10.95  I  '  ' 

.015  14KV  12.95  .5-  1  2000 

.02  0000  4.50  1-115  VM 

02  lOKV  5.25  1  000 

.02  20RV  9.25  1  1000 

.025  ISRV  7.25  1  1500 

.025  50KV  12.95  1  2000 

.03  7500  4.25  I  3000 

.04  17KV  5.50  I  3600 

.05  2500  .55  1  4000 


HUVOLTAGE  SELENIUM  — 

RECTIFIERni  - !  F 

‘‘•Jt^EWMATIOMAL  RKCTIFIER*’  CAOTIIIDGC  Nl- 
VOLTAGE  SELENIUM  ONE-HALF  WAVE.  NATEO  41M 
A**  272fVOC  O  ri»«  Mat? 

SIMILAG  TO  VlltHF  WHICH  SELLS 
r.®/!  G  W.E.  “TAO**  SPECIAL' 

EACH.  2  far  $7.  f  lap  $2S  POSTPAID  44  STATES 


600  1.29 

660V  4r.  2.40 
1000  2.1S 

1500  1.55 

2000  5.95 

osoo*  19J0 


075  7000  1.25  I  7.500  14.75 

1  1500  .25  1  lOKV  22.95 

1  2000  .55  1  l2  5kV  12.M 

1  2500  .59  1  I5KV  15.90 

I  l6KV  17.50 

Li _ — _ -JS  I  MKV  4t.M 

■  MOO  1.1*  I  2SkV  ».M 

I  4000  IJ*  I  2SKV  tS.M 

n — 2SS — ria  '  ss  smvm  .4* 

I  SOOO  3.2S  I.S  2SKV  PUN 

I  TSOO  .tS  2  aoo  .SS 

I  7500  t.ts  2  1000  .n 

I  I2KV  ASS  2  lOOOTI.k  1.2S 
.1  ISKV  t.SS  2  1500  I.IS 

.1  20KV  S.SS  2  2000  2.7S 

.1  25KV  24.SS  2  2500  3.2S 

.125  27.5  a.SS  2  SOOO  4.Sf 

.125  lOOKVPUN  2  4000  7.7S 

.l-.l  70410  L.IS  2  5000  U.SR 

.2  lOKV  t.SR  2  hOOe  n.Si 

.2  ISKV  S.SR  2  7500  21.M 

.2  I5KV  U.7S  2  luKV  SS.tR 

.2  50KV  a.SR  2  12. S  SS.SR 

.25  2000  AS  S  1000  .St 

.25  3000  2.2t  S  2000  l.SS 


WriaHle  6-*5  VOC.  Camplatel/  butH  Neadv  to  an  P«l! 

Mpjpoimn  Raetifiar  traaeformar.  Variae.  Metara  Pilot 
Lieht.  4  \<vlt  A  Amp  Matara.  HwHeb.  Termiaala  *  Fuaa. 
Hajr  Duty  f»taal  Tahiaet  A%4.  ||4V/40ry 

Input  pr  aOOVt  (9  phm—)  to  orOor.  iia*/atn-y 

5tacli  WHIi 

CONTINUOUS  RATING  Matara 
?00Amp/2%  Rio  $1244 
6-3SXV  \  DC  at  6  Ampa  $7 

8  Amp  fl^  R  ppia)  79 

0-7t  VDC  at  12  Amp  131 

12  Amp  (1%  Ripple)  149 

•  2t  \*T>C  at  24  Amp  174 

24  Amp  1%  Rippia  244 

O  ‘tt  VDC  at  AO  Amp  319 

40  Amp  (1^  R  ppla)  4M 

0-190  VDC  at  •  Amp  234 

0-190  Vnr  wt  Ik)  Ann  274 

Includoa  4**  Mator«  2*^ 

'nEKSEL"  SELENIUM  BRIDGE  RECTIFIERS 
FULL  WAVS  •  WAITS  FOR 
CATALOG  *tB5B 

S5fS5-  3*VAC  ICVAC  449  AC  72VAC  144VAC 

COP^.  14VOC  29VOC  42VOC  44VDC  lltVOC 

lAMP  41.44  42.34  43.41  44.94  414.44 

2AMP  2.34  3.24  4.24  14  44 

SAMP  2.44  4.11  4.44  4.94  17  S 

9AMP  4.44  9.74  12.74  U.74  S9.M 

19AMP  9.Si  12.94  19.M  29.St  44^71 

IIAMP  14.34  24.44  29.34  S.44  44  41 

24AMP  19.44  32.44  44.44  tJ.IS  SfiM 

SCAMP  24.74  47.94  49.34  49.94  141.44 

94AMP  33.44  93.74  121.19  134.71  22^8 

"TABTRAN"  RocfMor  Xfmrt 

VaHe  (DUAL  OS-IS  19  G  4  9  IS  U  Sarlaa 
5#c*4«  4-3  G  4- 12-19- U  21  24  27  34  33  SC  VaHa 

TR4441  •  1  Ampt  aa/eap/sR  44.14 

TR4492  2  2  Ampt  aa/aap/a  7  14 

VHI  A  9mpt  aa/aaa/«.  clU 

gWWB  J2<SS|  J  is  Ampt  a»/aar/a  17.94 

TR4449  4  24  Ampt  pa/aap/ss  14.94 


T2tVIA 

T2tVIACC 

T24V12A 

T24V12ACC 

T2tV24A 

T24V24ACC 

T2tV44A 

T24V94ACC 

Ttl4Vf  A 

T114V14A 


HOfNt  95.S5  IS 
500  .55  20 

600  .75  20 

605TI.A  A9  25 
330V  AC  t.2S  25 
1000  1.11  2fl 

1000  1.55  30 

1500  2.55  rn 

2000  3.7S  L: 


ISKV  1S.9S  4 
SOKV  19.95  4 
SSKV  49.55  4 
SOKV  55.55  4 


.4  lOKV  15.95  4 
.4-  4  7500  3.75  4 

.5  440VAC  A9  T 


BATHTUB  CONDENSERS 


CHANNEL  CONDENSERS 


MM  Volte  PHoo  MM  Volte  Prico  MM  Volte  Prico 

.007  1000  .15  3t.l  400  .12  3t.S  *00  .35 

.01  600  .21  3l.l  600  .35  I  S-  I  600  .HH 

.41  1000  .27  .25  too  .19  |  npO  .ni 

2k.01  1000  .33  .25  4(N»  .19  |  xS 

.05  600  .19  25  600  .25 

.05  1000  .29  2i25  600  .35  i'*;’ 

2I.0S  600  .29  I  ,  *7  gl  *  **  - - 

3*.05  600  .35  1  •  1 1  M)o  ^.291 

.1  500  .22  .  5  500  .15  2  MmT  .^2 

.1  1000  .35  .5  64N)  .32  I  ISO  .49 

2x.l  600  .31  2t.5  600  .49  4  100  .49 


Copitol  2*01  T I 


Ookhurst,  N.  J. 


Art  Honkiof,  Prop. 


(’Utalo^ 


NEED  METERS? 

SIMDMD  01  SPECmS 

ANY  QUANTITY-NEW-MILITARY 


ELECTRONIC-MILITARY 

AIRCRAFT-HAMS 


rnn  ELECTRI 
ruil  AIRCRAI 

Bl  I  MAKES- 

/\LL  ranges 

METERS 


MAKES-MODELS 

RANGES-SIZES 


REPAIRED 

RESCALED 

RECALIBRATED 


WRITE  -  PHONE  -  WIRE 

A  &  M  INSTRUMENT  SERVICE 


76-14  Woodsid*  Av«. 

Elmhurst  73.  N.  Y. 

CAA  No.  4264  ltd.  HA  9-2925 


BLOWERS  —  MOTORS: 


IIS  VAC  M  Cyel*  SINGLE  — 

TYPE  —  «.  piclurroi  —  llAi 
<  K.\l;  S^-  intdlu-.  r'  outin. 
iHnplH.  41.:  X  d* — N». 

. 

IIS  VAC  M  Cytld  DUAL 
TYPE  liMi  Iniak.. 

Z-  111.,  rarh  aid..  C'ompIP. 
i.tlr:  X-  X  .\o.  It'XSllll 

SI4.S5  ■ 

IIS  VAC  60  Cy«l#  COMPACT  TYPE-IOX  IKM: 
SIiKur  liullil  liixidr  Mjuirrrl  ragr;  4tk*  Intakr,  .TH'  a 
in.,  rouipl.u  da.:  Hi"  W  x  SH'^II  x  xlk'  I>.  Nn 

Zl'iHITK  . SIS.SS 

IIS  VAC  60  Cycla  FLANGE  TYPE  lio  I  KM:  SH- 
Inlak.  ZH”  IH«.  I'ompl...  .Ii»:  7*4-  x  7(4"  II  x 

614"  11  .\o.  irlVi;n . SU.SS 

IIS  VAC  SO  Cyalt  FLANGE  TWIN  Z;.'>  (  FSI:  4>i' 
Intakr.  .'IiL"  x  III..  I'oniplrtf  all.;  11%"  \V  x  Z*." 

II  X  a  1/|«"  D.  .\n.  Z<'fl«l9H . S22.SS 

lOCFM  BLOWER  r.'>  VIM';  l/IIMi  HP;  7IMMI  lll'M. 
IM.r  Sltdof  rzitr  lA;  L-R  Mfd.  Co.  Rak.lllr  Illtw.r 

SZ  -tK.rall  all.:  x  4%' . IS.SS 

Vfntor  fmly .  SZ.SS 

IIS  V  400  CYCLE  — 10  I'FM;  F.aid»ra  Air  Ilrilr.. 
.Minor  JSIA;  7ZrHi  RPM:  l/l(MI  HP  L-R  *Z  llltm.r 

Autv  in.rall  nix.:  4*4"  x  .7*4".  No.  .Till*.  .  SS.SS 

Motor  Onlv  I2.SS 

10  CFH  BLOWER-  Z*  VIN  .«  A;  .Wiki  RPSI; 

I'lon.rr  .Motor  SH-Z74.S.  .Vliinilniim  Itlown-  llrHi.Inx 

/n.rall  Mx.:  4*4"  x  814" . SS.SS 

Motor  Ofilr . tZ.SS 

OELCO  S06SS7I  Blawar  Auy.  Z:  VIN'  PM  Motor 
Rm.r.lhl..  lii.iKIO  RPM  1"  intakr.  %"  x  1"  mitlrt 

Six.  ZK"  i  Z*.i"  X  8" . M.SO  Kirh 

OELCO  MOTOR  aniy— alia  |V4"  x  1%"  i  Zt4".  S3.SS 

•"siwH  MAGNETRON 


MAGNETSTJKI' 


c:9u*sA  nlmiltr  to 

(liiwtrctlnn  . 

FLiucrr*  Txpn  —  nlniiU* 
to  rlcht  inn«t  .'i2<bi 
OtUM..  914.95  ITorAmhon  T>pn  MaKn<’t«.  U'mhI 
nn  .Micnafrnn  2-'  lb.  lift  «lin  x  2*4  a 

1‘4*.  $2.95.  7.*.  lb  lift  wUn  4  x  r*H  x  3"  54.95 

SEND  FOR  FREE  CATALOG! 

FAIR  RADIO  SALES 

13)  SO  MAIN  ST  •  LIMA.  OHIO 


Maii.y  tavini  arIcM  an  ttibaa.  TV,  Radla.  Tram- 
ailttlnt.  and  fnduxtrlal  Tyaax  Ntw.  lat  aiiallty. 
■uarantaad.  Tas  naaia  brand!  aniy.  Gdvtrnnant 
•arylai  and  ctamiartlal  taat.  lab.  and  cbaiaibnlea- 
llant  tsulpmtnl  In  itack.  Ball  at  ywir  aacaai  tubrn 
and  ranlsaiant.  Unutad.  elaan  tubax  af  all  tyart 
wantad.  Baad  imcIRc  dalallt  In  Rrxt  lattar.  Writ, 
tar  "Graan  Bhaat"  eatalai  2S4. 

BARRY  ELECTRONICS  CORP. 

SIZ  Braadway  WA  S-70M  Ntw  Vtrk  IZ.  N  Y 


WANTED 

BC7S0C — Radio  Altimatar  .  SSO.OO 

RS  ARN-7— Radla  Caaiaaix  .  $20.00 

BC348 — Rac'r  Uniaad.  0  K  R  Madalt  .  $3S  00 

AN  ARN.I4C — Radla  Raealvar  . SISO.OO 

RTAIB— Tranx.  A  Rec'yr  (Ltd.  Oty) .  S7S.00 

ARC-3 — Tranicalvar  (Camsiata)  . $I7S.00 

|gS-4A — Tranxaittar  . S37S.00 

KSia  rIa  Hall  Erpreu,  C.O.lt 
Subiact  to  Inapactien  to:  H.  FINNEGAN 
40  Wothiit«IOn  Ava. _ littla  Earry,  N.  J. 
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October  10,  1958  —  ELECTRONICS  engineering  issue 


SEARCHLIGHT  SECTION 


WAR  MRMINATION  INVENIORIES 


WRITE  OR  WIRE  FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS.  ALL  PRICES  NET  F.O.B. 
PASADENA,  CALIFORNIA 


INVERTERS 


DMF2S06M  Contin«fv 
tal  Eltctric  24-30 
volts  tnputj  S.S-4S  amps;  cont.  ‘  Output 
IIS  volts;  .44  amps;  400  cyC;  1  phase;  pf 
1.0;  50  watts  S3«  M 

12116-2-4  Bendii 

Output:  IIS  VAC;  400  cyC;  tingle  phase  45 
amp.  Input:  24  VDC,  5  amps  $3S  00 

121 17  Bendii 

Output:  6  volts;  400  qrclei,  6  volt  amperes. 

I  phase.  Input:  24  VOC;  I  amp.  SIS  00 
I2I2I  Bendii 

Input:  24  volt  D.C.  IB  amp.  12000  r.p.m 
Output:  IIS  vo'ts,  400  qrcia,  3-phese.  250 
volt  amp,  7  pf.  S40.S0 

12123  Bendii 

Output:  IIS  V;  3  ptieae;  400  cycle;  amps. 
.5;  Input:  24  VDC;  12  amp.  $4*. SO 

I2I26-2-A  Bendii 

Outpsrt:  26  volts;  3  phase;  400  cycle;  10 
VA;  6  PF.  Input:  27.5  volts  DC;  1.25  amps. 

S24  50 

I2I42  I-A  Bendii 

Output:  115  volts.  3  phase,  400  cycle,  250 
VA.  Input:  27.5  VOC.  22  amps.  Voltaoe 

and  frequency  regulated.  SOP.SO 

I2I47-I  Pioneer 

Output:  115  VAC,  400  cycles;  tingle  phase 
Input:  24-30  VOC;  B  amps.  S'f.M  each 
10285  Leland 

Output:  IIS  volts  AO  750  VA.  3  phase,  400 
cycle,  .90  pf  and  A  volts.  SO  VA  tingle 
phase,  40ff  cycle,  .40  pf.  Input:  27.5  VOC. 
60  amps.  cont.  duty,  6000  rpm.  VoltaM  tnd 
frequency  regulated.  SS9  50 

10563  Leland 

Output:  IIS  VAC;  400  cycle;  3-phasa;  IIS 
VA;  75  pf.  Input:  28.5  VVC;  12  amps.  SIS  00 
PEI09  Leland 

Output:  IIS  VAC,  400  cyc.;  tingle  ohate, 
1.53  amp.;  8000  rpm.  Input:  13.5  VOC;  29 
amp.  ISO  00 

PE2I8  Leland 

Output;  115  VAC;  singla  phasa  pf.  90; 
300/500  cycle;  1500  VA.  Input:  25-28  VOC; 
92  amps.;  0000  rpm.;  Exc.  Volts  27.5 

130  00 

AN  3499  Eicor,  Class  "A" 

Input:  27.5  volts  at  9.2  amps.  AC.  Output: 
IIS  volts,  400  cycles;  3  phasa.  100  voltamp; 
continuous  duty.  Price  S39.S0  eacli 


MC54D  UNDIX  INVERHR 

FREQUENCY  A  VCHTAGS  REG. 

Output;  200/IIS  volts;  400  cycle,  tingle  or 
3  phase;  .80  pf.  250  VA.  Input:  28  VOC.  22 


SIMPLE 

DIFFERENTIAL 


ONAN  MOTOR  GENERATOR  SET 


Generator  115  VAC;  480 
cycle;  S  3  amps;  .6KW; 
PF  1.0;  Also  26  VDC; 
100  watt;  3.8  Amps; 
Driven  by  II5-2X  VAC 
— 2hp  motor;  60  cycle; 
single  phase;  3450  rpm; 
10.5  amps 

Price  1135  00 


SELSYNS- 

SYNCHROS 


DIFFERENTIAL 

■k 

Size 

2U''  long,  1U" 

di«. 

1-1  reverse  ratio. 

•/a" 

shaft  on  each  and; 

N  M 

ont 

shaft  25/32"  long. 

am 

oo« 

shaft  15/32"  long. 

Input  ar>d  output  gear 
1-23  32"  dia.  53  teeth. 

Stock  No.  ISO  M.S0  aa. 

1CT  cont.  Trans  90/55V  60  cy. 

IDG  Dili.  Gan  90/90V  60  cy. 

IF  Syn.  Mtr.  II3/90V  60  cy. 

IG  Gen  IISV  60  cy. 

I  HOG 
IHCT 
1HG 

ISF  Syn  Mtr.  1I5/90V  400  Cy 
23TR6  torque  receiver,  1 1 5  '90  VAC. 

60  cycle 

23CT6  control  transformer,  90  IV  per 
degree.  60  cycle 

2XX6  control  transmitter,  115  90  VAC, 
60  cycle 

7DG  differential  generator,  90 '90  volts, 
M  cycle 

2JIFI  Gw.  II5/S7.SV  400  cy 
2JIF3  Gen.  IIS/S7.SV  400  cy. 

2JIFAI  Gen.  I15'S7.5V  400  cy. 

2JIG1  57.3/57.5V  400  cy. 

2JIHI  Diff  Gen  S7.SV  400  cy 
2JS0I  Cont  Trans.  103/SSV  60  cy. 
2J5FI  Cont  Trans.  lOS'SSV  60  cy. 
2JSHI  Gen.  I1S/10SV  60  cy 
2JISMI  Gen.  II5/57.5V  ^  cy. 

5CT  Cont.  Trans.  90 '55V  60  cy. 

50  Oiff  Mtr.  90/90V  60  cy 
5DG  Diff.  Gen.  90/90V  60  cy. 

5F  Syn.  Mtr.  I1S/90VAC  60  cy. 

SG  Syn.  Gen.  II5/90VAC  60  cy. 

SHCT  Cont.  Trans.  90/SSV  60  cy. 

5SDG  Oiff.  Gen.  90/90V  400  cy. 

60G  Diff  Gen  90 '90V  60  cy 
6G  Syn.  Gen.  IIS,  90VAC  60  cy. 

7G  Syn.  Gen.  1 15 '90V AC  60  cy. 

CS670I  Type  II  4  Rep.  IISV  60  cy. 
C69405.3  Type  l-l  Transm  IISV  60  cy. 
C69406  Syn.  Transm.  IISV  60  cy. 
C69406-I  Type  11-2  Rep.  IISV  60  cy. 
C76166  Volt  Rec.  IISV  60  cy. 

C78248  Syn.  Transm.  IISV  M  cy. 
C78249  Syn.  Diff.  115V  60  cy. 

C784I0  Repeater  IISV  60  cy. 

C78863  Repeater  IISV  60  cy. 

C79331  Transm.  Type  1-4  II5V  60  cy. 
851  Bendix  Autosyn  Mtr.  22V  60  cy. 

403  Kollsman  Autosyn.  Mtr.  32V  60  cy. 
FPUS-II  Diehl  Servo  Mtr. 

75  115V  60  cy. 

FPE-43-1  Resolver  400  cy. 

FJE-43-9  Resolver  115V  400  cy. 


HIGN-QUAimr 
OPTICAL  PARTS 

S"  Schmidt  Ultra  i 
Hi-Spsmd  Ofaiectivv  I 
lens  System  1 

Eostmort  Kodok  in¬ 
fra-red  receiver,  — 
forrrserly  known  os 
U.S.  Novy  Metascope,  Type 
B,  7"  long  w:th  5"  SCHMIDT /|^  V'  I 
ultra-h:gh  speed  Objectively  TMBLI 
Lens  (approx,  f  0.5).  Elobo-  VIuJIPq 
rate  o^icol  system,  morsy 
coated  lersses.  Uses  2  pars- 
light  batteries.  Govt,  cost  op- 
prox.  S300.  Foctory-rsew.  Shi^ 
ping  wt.  9  lbs.  Price  $19.95 
Waterproof  Corryirsg  Cose,  extro.  Shipping 
wt.  3  lbs  Price  $5.0« 

Duol  purpose  U.S.N.  floodlight  throws 
strong  beam  of  invisible  infro-red  roys. 
With  infro-red  lens,  spore  scaled  beam 
lontp,  batteries.  Shippirig  wt.  23  lbs. 

Price  $14.95 


MKROFLEX  RESET  TIMER 
TYPE  MXS141 

A  synchrocK>us  motor-driven  de¬ 
vice  which  trips  its  contacts 
closed  or  open  after  an  adjust¬ 
able  tiiTM  interval.  Starting  and 
resetting  electrically  controlled. 
Contacts:  IS  anqis..  12  volt  D.C. 
Max.  Cycles:  60  sac.,  Min:  0.1 
sac. 

Clutch  Coil:  12  VOC— Motor:  110V,  60  cy. 
Mfg.  Eagle  Signal  Corp.  Price  S1S.0R 


GENERAL  ELEaRK  AUTO  PILOT  DIREC¬ 
TIONAL  GYRO  IN- 
DKATOR  am4  CON¬ 
TROL  UNIT 

Mod.  8K63AC  115  volts, 
400  cps,  3  phase,  40 
watts.  Has  settable  in¬ 
duction  pick-off. 

Plica  $10.00 


VARIABLE  SPEED  BALL  DISC 

INTEGRATORS 

No.  145 

Forward  8  Reverse  2Vk-0-2\4.  Input  shaft 
spline  gear  12  teeth  9 '32"  dia.  long.  Out¬ 
put  shaft  15/64"  dia.  x  I5'33"  lortg.  Control 
shaft  1 1  /  32"  X  %"  lor>g.  Cast  aluminum  con¬ 
struction.  Approx,  size  3"  x 

No."  146 

Forward  8  Reverse  4-0-4.  In- 

put  shaft  5/16"  die.  x 

long.  Output  shaft  15 '64" 

dia.  X  9/16"  long.  Control 

shaft  11/64"  dia.  x  11/16" 

long.  Cast  aluminum  con-  tlTSOma 

struction.  Approx,  size  4W  * 

X  4V»"  X  4". 

(All  Shafts  Ball  Baariag  Sappartad) 


&  Ha  *  *0  ’  ravarsa  ratio;  48 

teeth  on  input  and  out- 
put  gear,  1-1/32  inch  diamatar. 
Total  outside  diameter  1-25/32 
^  inches.  Shaft  size  Is  V*  inch. 
One  shaft  is  9/16"  long;  other 
Stack  Na.  1SI  shaft  is  3/16"  long.  SS.OO 
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SEARCHLIGHT  SECTION 


RADIO  RESEARCH 
INSTRUMENT  CO. 


7208  GERMANTOWN  AVENUE  *  PHILADELPHIA  19,  PENNSYIVANIA »  CH»stnut  Hill  8-3700 


%  TUBES 


RADIO-ELECTRONICS 


LARGEST  INVENTORY 


ONLY  1ST  QUALITY 

MINIATURE  •  SUBMINIATURE 
KRYSTRONS  •  AAAGNETRONS  ETC. 


OUR  OWN  EXPORT  DIV, 

DIODES  &  TRANSISTORS 


RECEIVING  •  TRANSMiniNG 


1108  Venice  Boulevard  •  P.O.  Box  15654 
Los  Angeles  15,  California  •  Richmond  9-7644 

CoM*  AMtom;  JASHEUC  T«l»«fgpfc;  FAX 


FOR 

QUOTATIONS 


WRITE  •  WIRE  .  CALL 


ANY  VALUES 


RESISTORS  and 

POTENTIOMETERS 

at  highest  prices. 

Submit  your  offerings 
directly  to: 

lEORI  S  COMFANY 
391  Rivcrdol*  Av«. 

YONKERS  S,  NEW  YORK 


Immediate  delivery 

MsRy  Temperature  Controllers,  Precision 
Indicators,  Continuous  Line  &  Multiple 
Point  Recorders.  Leeds  &  Northrop  Speed 
omax,  Micromax;  M.-H.  Brown  ElectroniKs; 
Brown-Beckman  Electronic  Pneumatic  pH 
Controllers.  Similar  instruments. 


ConspUt*  360**  ozimuth  &  full  •l•votion  skv 
swMp  (210**).  Fully  GquippGd  with  azimuth 
&  •l•votion  motors,  potontiomotors,  salsynt, 
ond  omplidynos.  Th»  idool  ontonno  systom 
for  sky  swoopinQ,  trocking,  tolomotoring. 

In  Excollont  Condition.  Oolivory  from  Stock. 
An  outstonding  buy  at  our  spociol  prico. 
Control  consoles  ofso  in  stock.  Complete 
details  in  AAcGrow*Hill  MIT  Radiation  Lob 
Series,  Vol  1  Rodar  System  Engineering  & 
Vol  26  Rador  Sconners  &  Radomes. 

See  our  ad  in  fh9  September  26,  issue. 


^mpleta  Control 


^  Buirt*  * 

Instrument  Service  Engineering  Labs. 


ADDITIONAL 
SEARCHLIGHT 
SECTION 
ADVERTISING 
on  page  200 


120S  LAMAK  ST  *  DAYTON  4,  OHIO  •  AOwnt  2241 


Premium  quality  NEW  components  at  below  factory  prices 

OCTOBER  SPECIAL:  W-E  35-A — Grasshopper  Fuses  IVa  amp.  $96.00  per  M. 
it  Write  for  our  14  page  CATALOG  and  SPECIAL  mailing* 


Au  B....  RESISTORS 

Type  I  Polenliometere  Single-Duale-Triple* 
Typ#  G  Miniature  Polentiometerc  From 
Stock — By  Return  Mail 

LEORI  S  COMPANY 

391  Riverdulu  Av*.  Yunkert  S,  N.  Y. 


HARRY  KRANTZ  CO. 

thu  lorgust  RESISTOR 
stock  in  thu  Country 
Tremundous  Quanlitiu* — Vk.  14  2  W. 
40  to  70%  oil  mig.  prieu* 

89  Ckembers  St.,  N.  V.  C.  13  WO  2-S727 


standard  brands— military  surplus 
(new  or  professionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENGINEERING  ASSOCIATES 
434  Potterien  Reed_ Doyten  IV,  Ohio 


IT'S  YOUR  FREE  COMPLETE  CATALOG,  DESCRIBING  TUBE  CHARACnRISTiCS 

Reody  to  ho  mailed.  Call  REpubfic  5-P2I5  or  writ*  .  .  . 

V  &  H  RADIO-ELECTRONICS 

W*  Give  Prompt  Service  on  Reguet#  for  Ouetotien. 

2029-2047  W.  Venice  Blvd.,  Lot  Angeles  4,  Calif.  TWX  lA  1440  Coble;  VHRADELECT 


SuppPier*  of:  KLYSTRONS 

MAGNETRONS  THYRATRONS 

IGNITRONS  RECTIFIERS 

TRANSMiniNG  CATHODE,  RAY 

TR.  •  AAR  RECEIVING,  ETC. 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS 
EQUIPMENT  CO. 

343  Canal  St. 
New  York  13,  N.  Y. 

CHAS.  ROSEN 
Phone  :CAnal  6-4882 


MICROWAVE  TEST  GEAR 

T-M/APT-S  TrantiiiHtw.  30  «siu,  noU.  moduloinl. 
300-1400  me.  Hr<iuir«  303  U<tiiboUM  Ube.  L'nii. 

In  rierllmt  cvotUtlua,  In.  tubn . Mi.M 

AT44/UP  Ptelm*  bora  aatMaa  far  3  cat.  HUtn  platMt, 

.I'.*  Iiaw.  arllb  triK  .\  mUM . tl2.M 

Tt33/AP  traboMity  aiatar.  Kur  mMKirtiu  puliml  or 
I'W  nlfnala  uT  Kwlar  art*  In  tbr  frwiumry  ranar  of 

tMJiHj  uum  me.  . W.M 

TSM/AP  Sioaal  Ganaratar.  rrnj.  ranaa  3S00-S370  mr. 
1*01*.  wiiltta  1-3.0  uarc.  continuiMaalr  aarlablr.  Krp. 
rat.  300-3300  eoi*.  t'ompIKa  allb  ptmrr  mooluic 

.  . $$7.90 

T909/AF  Mvity  wa»Mi«C«r.  SM'l.OOO  me.  r»ed.  exe^l- 
knt  witb  vMder  root  cuuntar  AOd  c*llbr«Uon 

chart*  . 939  00 

PACaSy—liraietn;  4  uc.  bandwidth  with  a  gain  of 
ie«).  5>iocfa  display,  include*  S-itngp  vidao  ampU- 
fler.  Writing  0.04/0.1M,  0.5/2  la  per  mlcro- 

TS/20/U  PM  *  t/aeWreee^a.  ‘v*m  M:Pl  tute  and  auiy 
bp  uwd  a*  a  regular  acope  with  repPtiUre  sweeps. 
HignaJ  gain  b  ItW  with  a  bandwidth  of  Sac.  Trig 
gered  sweep*  ran#*  rron  1  lo  0  alrrosee  per 

Inch  . $09.00 

CM  TEST  SET.  Tt4S/APM*3.  rofnplc4e  unit  con- 
dsting  of  a  dngle  generator  roreting  9S0U-P40tl  me. 
(Hua  a  built-in  power  monitor  and  waiemcter.  Power 
output  la  10  mw.  and  the  power  meter  monitor  ran 
mranure  power  up  to  40  db  above  1  mu’.  The  ware- 
meter  haa  a  '*Q’*  of  1.000  and  an  absolute  aenirao 
of  2  mr.  tiperatea  from  ll5r/5#-240o  rj/i  phase. 
Ideal  for  testing  radar  reretrns  and  transmiterx. 
telemetering  e<iaipci>ent.  mlmiwave  llnka.  and  for 
roleroware  bboratory  worfc . New.SOf.iO 


SPECIAL  VALUES ! ! 


F.  AMPLIFIER  STRIPS 


Model  19:  3<l  me  center  froi.  H.W.,  2. Sine.  Gain:  6.Mb. 
uaea  5  atageM  of  OAt’T.  Ilaa  IN?  rratorer  ami  video 
detector.  Input  Impnlaiuv:  50  ohms,  liens  tut»eit.|l$.M 
30  Me.  IK  strip.  I'sea  Bandwidth  U  inic.  Gain: 

120  db.  New.  ooiupMe  with  all  tubes  and  w’bema- ! 

Ue  . 124.90 

00  MC.  Miniature  IK  strip,  using  OAK-Va  00  Me  center 
Kreq.  Gain:  05  db  at  Bandwidth  of  2.7  Me.  New. 
ComjMe  with  tubes . . . 910.00 


CV-l2/APR*i.  Mlaer  Assy,  for  AI*U-0  receiver.  4ihh) 
nAC.-4000  me.  Tunable  C  Band  waveguide..  .  124.50 
CV>I3  Mber  Assambly  for  .%I*K  0  receiver.  Tbe  mixer 
Is  designoil  to  (Hfver  ihe  range  2<m)0  to  4000  me.  .$^.90 
SPR<2  frost  sad.  fonslsta  of  a  dual  butterfly  detector 
asaemMjr  ewering  Oil  to  1.000  me.  Means  are  provided 
for  automatically  scanning  tbe  spntruiu.  and  for 
recording  the  aignab  on  2- inch  paper  tape.  Brand 
new.  complete  witu  IN27  crystal  and  aiiipb**ool  fit* 

lings  . D9.00 

Klystrea  meuat  for  724A  klyatnm  (10  cm),  t'onipletn 

with  tuning  plunger  and  all  flulngs . 97.00 

BC  Oil,  dual  eeag.  swlteh.  With  British  connectora. 

L'srful  up  to  400  me . 92.90 

90  dag.  elhowi  *X'*  Band,  with  flangM  **H** 

Wane  . % . 110.99 

Armatures  for  B1)M  dynaiiMHurs . 12.90 

Antenna  ttraln  Insulators:  iohnarm  « 1.30- 1.51....  12.00 
Oawteeth  getentlometer.  W  K.  «KHI.5i:{0U)-l.  100 

ohms.  5.70  WatL  lArUvem  sawtooth  currsat  wave¬ 
form  .TOO  deg.  COQtln.  rotation.  Brushes  lOO  deg. 

apart  . $2.90 

Cagaciter  l*>ranol  «I4KI03.  o.t'>  mfd/25.iNM) 

.»dc . $19.0$ 

Reeelyer  front  and  eavlty  reeeuater:  Tunes  2700  to  T400 
mr  with  a  Q  <if  TOOO.  .50  ohm.  ty^  N  input. 

TTldeo  output  from  IJftT  crystal.  May  be  used  at 
Muarter  wave  (t.l  to  1.4  kniri . 922.10 


CROSS  GUIDE  directional  coupler 
I'GSO  output  flange.  Main  guide 
is  ff*  long  with  90*  *‘K’*  plane 
Isnd  at  one  end.  and  b  fitted 
with  std.  rOTt/l  tMO  flangew. 
t'<sjpllng  figure  20|iB . 119 


10  CM^RG48/U  Wavsguidt 

laCM  ECHO  BOX:  TunaM.  from  .TXiW-333a  31c.  ror 
cfitcUiw  imt  Tutor  traii<mit(t«*.  for  4mnrum  aaalF 
-ia.  rte.  Complrtr  wllb  pickup  uinum  and  ooupimg 

dclcc*  . SI7.SB 

POWER  SPLITTER  for  um-  «ilh  type  736  or  mu  10  t'M 
Mbcpbrnl  Kly.tron.  Fiicray  I*  f—l  from  Kly.ttum  an- 
Irnna  ihrou^  dual  pick-up  ayrtnn  to  i  type  "N” 

cooDactot.  . 312.50 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part*  of  RT3:< 
.kiti  5  A  Alt!  15.  Kcertirr  and  Tran..  I'arltlM  w 
aiaur.  Tr.  t'avlty  and  Type  N  fPIil.  To  Rr^rr.  l'.»« 
31  PI.  IK37.  TunaM.  APX  3400-3700  llt'H.  Sil¬ 
ver  Platrvl  . 315.00 

BEACON  LIGHTHOUSE  railty  »/o  l'PX-3  Beacon  10 

cm  Mfa.  Bernard  Ric.  cardi . 327.50 

MAGNETRON  TO  WAVEGUIDE  I'ouplrr  altb  731  A 

Iruplcacr  t'ailty,  aold  plated . 315.00 

72IA  TR  BOX  complete  altb  tube  and  tunina  pluni- 

er*  . $12.50 

ASUA  AP.IO  CM  Pick  up  Dipole  altb  "N" 

t'ahle.  . 34.50 

HOLMOELL-TO-TVPE  “.V  3fale  Adapter..  W.  E. 

«DI*73X4  .  32.75 

ANTENNA.  AT4».k/APR:  Broadband  Coolcal.  300-3300 

■Mf  Type  -X”  Peed . 512.50 

"E”  PLANE  BENDS.  90  dec  lea.  flaiure. . 37.50 


APT -4  Janiniina  tran— nitter.  I'aea  .3J30  or  3J3I  maa- 
netron.  l*oaer  output:  130  watta,  350-700  me.  I'aed. 

lew  tubea,  e>.  omd . 332.50 

FILTER.  Arlinrtal  line:  Wfgi'O  DIOSIOf.  6.30  ohm. 

Imp.  Inaertliin  Iiimi:  3  db . 132.50 

Barry  aback  aieaata:  noa.  3043.  C  MMS.  r-3070. 

3o'«i  . 454  aa. 

TrIkaOral  radar  rvBeHar.  MK-I.  ahunlnum . 33.50 

SPLICER,  for  Il/lt  perforator  tape.  Wn-O  •X-6IR39 
Hat  to  St'S  «47W  6IS30-S0.  fompMe  ie«  with  num 

ber  tape  di.pMtuer . 33.50 

MN  23V  Ceolrel  bn.  unit  of  MX  36  eompaaa.  New  33.73 

Nairn  OHar.  Malloy  XPI-I.  infl'amp33ide . 31.00 

Pewar  lepply  eaH.  nary-lype  KL-1  Input;  IIS  ror.  60 
cy.  (Nitput;  1X3  Tdr/IO  ma.  90rdr/.3tna  3  vdr/360 
ma.  New,  mmplete  wllb  tpare  part*  box.  To  he  umkI 

with  model  “reX  radio  (mr . 33  50 

Pwlta  aealyxar.  type  APA-6.  With  3  In.  arope - 323$ 

Pbaaa-ahifttr.  Helmbnlti  type  0-300  <W . $2.30 

Capacitar.  oU-nilid,  0.33  mfd  13.000  voHa  dr .  tIS 

HydrwpNaea.  MODEL  MI.2.  A  lattice  of  3  erystala  In  a 

dl.k-Hke  atructure:  17-37  Kr . 327.3# 

F.T.AR.  lOI-A.  Two-wire  applhiue,  enntaln.  equallzina 
derlcew,  and  halaniinp  drrulta.  T'wd  for  adaptlna  2 
wire  military  elrculla  lo  4-w1re  eyaiema .  347  50 


MICROWAVE  ANTENNAS 


AT49/APR  Bnmdband  ('(mlcal.  MMl  ^TOO  Mt\.  19.99 
3  CM  ANTENNA  ASSEMBLY:  Ises  17*  paraboloid 
diftha  fopcratlng  from  24  vdc  motor.  Beam  pattern:  5 
deg.  in  both  Ailmuih  and  elevatlnn.  Hector  HcM. 
over  190  deg.  at  35  scans  per  minute.  KlevatMio  Scan. 

over  2  deg.  TllL  (Her  24  d^ . I39.M 

3  eni  Hurn.  l*  g  H*.  with  twist  and  180  deg.  bend. 

With  dielMiric  wTndvm . $22.90 

Dlscana  Antaana.  AH  115  .LBR.  IOOO-.T2O0  me.  Htub 

HUpistrted  with  type  "N**  t'ofinector . $14.90 

ASUA'APa  10  t'M  pick  up  dipole  assy,  complete  w 

IrRj^h  of  cisax  and  *‘N**  cnanerton . $4.99 

39^  Parahalle  Reflecinr  Hpun  Aluminum  dish  tow** 

Koru*  . 94.99 

AN/APAol2  Hector  Hcan  adaptor  for  ArH-2  radar 

i  omplHe  Kit  . $19.99 

19  CM.  ANTENNA  AMY  (Airborne),  yr  dish  with 
coax,  dipole  feed  Korai  length  is  10*4**  Hofix  polarl- 
xatlnn.  T'lO  deg.  axiniuth.  Till:  plus  and  minus  2** 
deg  28  vrlc  drive  motor.  NeUvn  takeoff . $99.99 


VHF  UHF 

AN/AeR.4  38-4000  me  RECEIVER 

— Thi.9  is  a  precision  receiver  cov¬ 
ering  38-1000  me.  The  set  utilizes 
5  tuninf):  units  with  direct  readinff 
tlials  in  meKacyclcR.  The  receiver 
has  a  wide  and  narrow  band-wi<lth 
30  me  I.F.  strip  which  may  be 
selected  at  will.  An  output  meter  is 
provided  to  measure  sifrnal  strenfrth. 
Outputs  are  provided  for  a  pul.se 
analyzer  and  pan  adaptor.  IIOV 
AC,  60-2600  cycle.  With  3  tuning 

units,  excellent . $159.50 

HI-FI  HF.ADSET  —  U.ses  annular 
(irrooved  plastic  fibre  comes  with 
voice  coils  as  in  speakers,  anti  brand 
new  Rubber  Ear  pads  to  obtain 
spacing  for  correct  acoustical  load. 
GIVES  FINEST  MUSIC  REPRO¬ 
DUCTIONS!  Imp.:  300  Ohms  per 
unit  or  600  ohms  when  wire  .series. 

Brand  New  . $9.95 

Less  Head  band . $6.95 

3  CM  Radar  Installation  in  BrantI 
New  original  boxes.  This  is  a  com¬ 
plete  self-containeti  radar  receiver 
and  transmittinff  unit  with  para¬ 
bolic  antenna  complete  witn  76 
tubes.  Indicators  and  control  boxes. 
Tube  complement  consists  of: 

2  *•.— 723AB  30  *k.-4Jt  I  ML— 723A 

2  to.— •B22  laa.— SVOGT  I  *•.— 007 

4  *•.— 3B24  II  aau— SAK3  I  *■.— VRIOS 
2*a.— 3Fr7  4*a.— SSL7GT  4*k.— VRItO 

3  *0.— 3U4  2  tk.— 724A 

(tort.  Mkul*.  awat  wrar  t4,MS.00).  Ski*,  wt.  431 
lb*.  w/**«r*tliif  InilrwctlM*.  4a.O  SO 

Y*wr  aowlkl  Rrfe*  .  ♦OV  '''' 

Writ*  tor  Sywr. 

R.  W.  ELECTRONICS 

2430  B.  Mlafcltko  A«*.  0«*t.  L  CkiMt*  It,  III. 


R  adatah  INI 

87-17  124th  St.,  Richmond  Hill  18.  N  Y. 
Phone  Vlrginio-9-8 1  81  -2-3 
OVERSEAS  Customers  cau  us  oiRicnr  sr 

TELEX  OVERSEAS  TELETYPE  IWX  N  Y  a  *361 


Thi*  la  k  It  KW  IIS-220  y«lt  M 
*yel*  taaalU*  »*war  plant.  Tba 
•Wflna  aand  In  tbi*  nnit  la  a 
ftanOark  Willy*  Jan*  tyaa.  ruth 
Battnn  atarlinf  R  Inanrparatat  in 
tkl*  nnIt  ntilixini  a  12  ywit  bat- 
tary  ayalam.  Raaiala  atartin*  may 
bn  ntnO  no  Is  2tS  fnat  away.  Tbit 
oanrar  •lant  ha*  ■  larta  RkaaWn* 
taak.  Inal  pwmo  anO  it*  aatn  bal- 
tary  ebartint  aanlamawt.  ThI*  la 
oamtialaly  aaarhaalaO  raaOy  la 
ooarat*.  FOR 


■IHH 

COMPLETE 

INSTALLATIONS 

■■■ii 

ARC-12 

AFS-IO 

GRC-3-R 

FRC-« 

ARC-21 

AFS-1S 

GRC-9 

PRC-R-9-10 

ARC-27 

AP$-20 

GRC-26 

FtC-14 

ARC-34 

AFS-33 

GRC-27 

SCR-399 

ARC-49 

AF$-34 

GRC-32 

CRD-4 

AN/APR4  384000  MC  RECEIVER 

ThU  It  a  pvacitian  raaalyar  eavarlnf  39*4999  me. 
The  tat  ufllUet  9  tanlag  aaltt  with  direct  raadlna 
dial*  la  mcaaCMlat.  Tha  raeahrer  has  a  widt  and 
narraw  band«wldth  39  me  I.F.  ttrip  which  may  be 
tderted  at  will.  An  aatpat  metar  h  pravldad  ta 
meatar*  tlgnal  vtranfth.  Oataats  ara  gravtdnd  far  a 

ralta  analyier  and  pan  adagtar.  Each  tanina  anit 
at  aa  aatamatle  tweagina  meehanitm  which  an- 
ahim  any  gartlan  af  tha  tanlng  ranaa  ta  ha 
Manned  aatamatleally..  Input  IIMi  M  eye.  POR 

APA-17 

Thil  la  a  directlan  Under  that  la  ated  with  tha 
APR- 1  and  APR-4  raeehrart.  Thia  unit  Mtvldaa  a 
vlaaal  Indleatlan  aa  ta  tha  ralatlya  baarfnp  at  tha 
radia  ar  radar  tlenal  that  la  racahrad  an  tha  ra- 
eafyar  unit.  Pawar  Input  IIOv  490  cycle  end  24v 
DC  APA-I7B  anita  cever  fregaenciet  up  te  19.900 
me.  PDR 


GROUND  INSTRUMENT  LANDING 
SYSTEM 

Thi*  **l  ennaiata  nl  an  AN/CRN-IO  Incatinr  ink  a 
AN/CRN-2  flM*  •■lb  (r-wnO  aUtinn.  Tkti  aant*- 
mawt  can  bn  tnl  n*  at  an  airpnrt  In  «ra*Ma  w  onm- 
•lata  I.L.S.  that  will  noarat*  wHh  tba  AN/'ARN-.$ 
ank  RC-lk3  alrbarna  I.L.S.  ayalam  ta  pravika  Mink 
•ppraweb  facilltiaa.  Thia  ayalam  can  ba  initallak 
parmanantty  tr  tranapartak.  Eteb  Italian  ha*  eam- 
pMa  manitminp  tacll.  Inpat  pawar  la  IIOV  30  eye. 

ANTENNA  PEDESTALS 

We  have  a  larpe  inveatery  af  rakar  tyoa  antenna* 
ank  aiaaaiatak  nekaatala.  laek  aa  SCR-5S4,  MPG- 
2.  SCR-54$,  SA.  SK.  SC.  SCR-fa2.  AFG.  AF8. 
AFQ,  ank  many  ntbara.  FImm  tank  year  rt- 
•airamanta.  Otbar  kata  an  raanant. 


TRANSMITTERS  •  RECEIVERS  *  RADAR 

FREQUENCY  SHIFT  KEYING  and  PHOTO  TRANSMISSION 


SEND  FOR  OUR  NEW  CATALOG 
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•  tape  recorder  •  P.  A.  system 

•  portable  TV  set  •  hand  tools 

FROM  YOUR  CAR,  Boat  or  Plane! 


INVERTERS 


FOR  CHANGING  YOUR  STORAGE 
RAmRY  CURRENT  TO 

A.e.  M*- 


OMRATKS 

•  TAPf  KCCOROCRS 

•  DICTATING 
MACHINES 

•  fUBlIC  ADDKiSS 
SYSTEMS 

•  ElECTKIC  SHAVEHS 
d«r«ct/y  from  your  eorl 


SEE  YOUR  JOBBER  OR  WRITE  FACTORY 


View  models  \/new  designs  literjture 

•  '*A''laltiryEliM'iMlir]  •  DC-AC  lartrlen  •  Auto  RaJi*  Vitraton 


MAKE  YOUR  CAR.  BOAT  OR  PLANE 

“A  ROLLINO  OFPICBI" 

OFIRATKS 

•  RADIOS 

•  RECORD  flAYEKS 

•  MIXMASTEBS.ETC. 
dincHy  from  your  a3tl 


UNIVERSAL 

INVERTERS 

EtpR«ially  d*sign«<l  to  change  6  or  12  volt 

D.C  to  110  volt  A.C.  60  cycles. 

for.., 

•  EXECUTIVES  •  POUCEMEN 

•  SALESAAEN  •  REPORTERS 

•  OUTDOOR  MEN  •  HREMEN 

•  PUBUC  OFFIOALS 

MODELS  <U-RHG  (6  volli)  125  le  150  worn.  Shipping 

weight  27  Ibt.  Lid  price . $89.95 

DEALER  NET  PRICE . $59.97 

I2U-RHG  (12  volto)  150  to  175  wotts.  Shipping  weigto 

27  lbs.  list  price . $19.95 

DEALER  NET  PRICE . $59.97 

Write  for  literature  ••  ether  Siiea  and  Atedeia 
•J  ATR  INVlKTlItS,  priced  ea  low  at  $9.95  Hit. 


AmtRKAM  Tfitvisioit »  Radio  Co. 
tZuolUtf  PtodmetA  Siwet  1931 
SAINT  PAUL  I,  MINNESOTA,  U.  S.  A. 
CIRCLE  292  READERS  SERVICE  CARD 
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booker  & 
wallestad 

is  a  plastics  molder 
of  miniature  parts 
with  answers  to 


\  PROBLEMS 

'/Quicker  mold-cost  amortization 
'/smaller  parts  inventories 


Carry  minimum  inventories  of 
custom-molded  miniature  plas¬ 
tics  parts  without  excessive  cost 
penalties. 

Write  off  the  cost  of  molds 
much  more  quickly  because 
your  original  investment  is 
much  less. 

Booker  &  Wallestad  have  de¬ 
veloped  unique  processes  for 
producing  precision  quality 
parts  in  any  quantity,  using  any 
compound.  There  are  very  sub¬ 
stantial  savings  in  mold  costs. 
Set-up  time  is  saved.  Production 
time  is  saved  at  every  step,  even 
when  specifications  are  exacting. 

These  advantages  make  pos¬ 
sible  very  shon  runs  of  con¬ 
trolled  quality.  They  avoid 
inventory  losses  where  model 
changes  are  frequent.  Ask 
Booker  &  Wallestad  to  prove  | 
these  claims  on  the  basis  of 
your  requirements. 

booker  & 
wallestad,  inc. 

Unusual  SKILL  and  ECONOMY 
in  custom  plastics  molding . . . 

3312  0«rh«fii  Av«.  •  Minnoopoitt  36,  Minn. 
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New  ROHN 

SELF  SUPPORTING 

COMMUNICATION 

TOWER 

1  •  ■ 


tAt  1  30  ft.  in  hnigM,  fully  t«H-support>n9t 
'^Ai' Rotad  a  trua  HEAVY-DUTY  *taal  tnwa., 
twitobla  tor  cammunicotion  purpoiat, 
»ucli  ot  rodio,  talapKona,  broodcoaline, 
att. 

Complata  kot-dippad  golwoniiing  otlar 
fabrication. 

'Ar  Low  in  cost — doat  your  iob  with  BIG 
Mvinga — yat  hot  aicallant  construction 
and  unaacollod  datignl  Easily  shippad 
and  quickly  instollad. 

FREE  drtails  iiladly  urnl  on  rrtfuntt. 
Nr’prrxentatiin  t-oaat-lo-ruaiil. 

ROHN  Manufacturing  Co. 

1116  Limostono,  aollovuo, 
Peoria,  lllineis 

“Pioneer  Manufacturers  of 
Towers  of  All  Kinds” 

CIRCLE  394  READERS  SERVICE  CARD 
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FREED 


[A.C.  DIFFERENTIAL 
1  VOLTMETER 


*  Measures  the  ratio  of  2  A.C.  Voltages 
with  o  resolution  of  0.1% 

*  Independent  of  voltoge  phase  relation 

*  Accuracy  unaffected  by  reference  voltage 
stability 

*  Ideal  instrument  for  measurements  of 
response  and  gain  characteristics  of 
passive  and  active  networks:  filters,  preci¬ 
sion  transformers,  attenuators,  amplifiers, 
transformer  ratios 

*  Achieves  laboratory  accuracy  in  produc¬ 
tion  measurements. 

SPECIFICATIONS 

Percent  Difference:  ~  10%  to  -f5%  in  .01% 
increments  on  multiturn  potentiometer  dial. 
Input  Voltage  leach  channel):  .3  volt  to  100 
volts  rms  in  5  ranges. 

Inpsit  Impedance:  470  K  ohms  shunted  by 
approximately  20  mmf  capacitance  on  I  volt 
range;  400  K  ohms  shunted  by  40  mmf. 
Frequency  Range:  20  to  20,000  cps  (MODEL 
1360);  20  to  200,000  cps  (MODEL  1360E). 
Calibration  linearity:  ±.23%  difference, 
20  to  20kc:  ±.3%  difference,  20  to  200kc. 
Power  Supply:  Electronically  regulated;  113 
volts,  60  cps  input. 

FOR  PRECISION  LABORATORY 
OR  PRODUCTION  TESTING 
1  1  10-AB  INCREMENTAL 
INDUCTANCE  BRIDGE 


AND  ACCESSORIES 


Accurate  inductance  measurement  with  or 
without  superimposed  O.C.,  for  all  types 
of  iron  core  components. 

•  INDUCTANCE  —  1  Millihenry  to 

1000  Henry 

•  FREQUENCY  —  20  to  10XXX)  Cycles 

•  ACCURACY— I  %  to  1000  Cycle, 

2%  to  10KC 

•  CONDUCTANCE  —  I  Micromho  to  1  MHO 

•  •  O  ’  —0.3  to  100 

•  SUPERIMPOSED  D.C.  —  Up  to  1  Ampere 

•  DIRECT  READING  —  For  use  by  unskilled 

operators. 

ACCESSORIES  AVAILABLE: 

1140-A  Null  Detector 
1210-A  Null  Detector  .  V.T.V.M. 

1170  D.C.  Supply  and  1180  A.C.  Supply. 


FREED  TRANSFORMER  CO.,  INC. 

1722  WeirReM  St.,  Breeklyn  IRidgeweedI  27,  N.Y. 
CIRCLE  39S  READERS  SERVICE  CARO 
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1273 

'Lollypop' 

Up  to  400  K 


Top  reliability  in  miniature  slxe^. 


Do^/on  w/re  ^€>un€t 


LIVINGSTON.  NEW  JERSEY 

STANDS  FOR  DEPENDABILITY 


These  resistors  meet  and  exceed  all  requirements, 
except  physical  size,  of  MIL-R-93-B,  and  MIL-R-9444. 


The  overall  stability  of  Daven  Miniature  Resistors  is 
possible  because  of  an  entirely  new  approach  to  subminia¬ 
ture  production  techniques.  A  unique  spool  design  permits 
low-stress  winding  of  fine  resistance  wire... obtaining  2 
to  3  times  the  resistance  value  previously  supplied  on  a 
miniature  bobbin.  This  is  done  under  the  most  stringent 
quality  control  and  inspection. 


The  industry’s  widest  range  of  sizes,  temperature  co¬ 
efficients,  and  tolerances  is  available  for  your  requirements. 
Write  today  for  further  information  and  a  complete  resistor 
catalog. 


For  printed  circuit  boards,  miniature  plug-in  packages . . . 
any  tight  place  in  which  you  must  have  a  really  small  wire 
wound  resistor,  check  Daven  for  the  Super  Davohm  Minia¬ 
tures  that  can  solve  your  problem.  For  example  . . . 


1250 

Up  to  900  K 


RCA-6198  Vidicons 
in  Pennsylvania  Station 


of  trouble-free  service  from  100 


0' 


'“V  ' 


This  is  what  James  L.  Lahey,  General  Man¬ 
ager  of  Dage  Television  Division  of  Thomp¬ 
son  Products,  Inc.  says  about  the  perform¬ 
ance  of  RCA-(il9H  Vidicons: 

“...all  the  RCA-019fi  vidicon  tubes  per- 
foryned  satisfactorily  in  excess  of  10, (XH) 
hours  and,  although  a  few  have  been 
replaced  in  the  last  few  weeks,  it  ap¬ 
pears  that  fiO'/o  will  pass  the  15,000  hour 
mark.’* 

The  remarkable  100-camera  system 
placed  in  operation  by  Dage  in  Febru¬ 
ary  1957  is  substantially  increasing  the 
efficiency  of  ticket  sales  and  reservations 
at  New  York’s  famed  Pennsylvania  Rail¬ 


road  Station.  And  noteworthy  is  this  fact: 
Every  camera  in  this  system  is  equipped 
with  an  RCA-(il9H  Vidicon. 

RCA  anticipated  the  need  for  reliable 
high-quality  TV-camera  tubes  in  industrial 
and  military  TV  applications,  and  is  pro¬ 
viding  equipment  designers  with  quality- 
built  industrial-type  Vidicons  for  a  variety 
of  applications. 

If  your  TV-system  designs  call  for 
camera-tube  reliability  backed  by  both  de¬ 
sign  and  field  experience,  then  by  all  means 
look  into  the  advantages  of  RCA  Vidicons. 
Your  RCA  Field  Representative  will  be 
glad  to  discuss  the  use  of  RCA  Vidicons  in 
your  applications. 


Industrial  Products  Sales 
744  Brood  St.,  Newark  2,  N.  J. 
HUmboldl  5  3900 

Suite  1 1 54,  Merchondite  Marl  Ploza 
Chicago  54,  III. 

WHileholl  4  2900 
6355  E.  Wothinglort  Blvd. 
lot  Angelei  22,  Calif. 

RAymond  3-8361 

Government  Sales 

415  S.  Fifth  St.,  Harrison,  N.  J. 

HUmboldl  5  3900 

224  N.  Wilkinson  St.,  Dayton,  Ohio 

BAIdwin  6-2300 

1625  "K"  St.,  N.  W., 

Wothinglon  6,  D.C. 

District  7-1260 


RADIO  CORPORATION  OF  AMERICA 


^  Electron  Tube  DIvltlon 


Harrieon,  N.  J. 


